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Page 9, line 18, after " transverse cervical" add ** or, as it may be 

called, posterior scapular.*' 

„ 10, last line but two, /or ** one" read ** some." 

„ 11, line 22, /or " branch " read " trunk." 

„ 17, „ 10, for " covered" read " crossed." 

„ 20, „ 20, /or " ascending cervical" read "princepscervicis." 

„ 24, „ 4, before ** sixth " insert " internal branches of the." 

„ 83, „ 15, erase the words "origin of." 

„ 43, „ 17, q/i^* " external to" i/w^r< "or behind." 

„ 44, „ 20, erase *' or temporo-maxillary." 

„ „ „ 22, a/ter " posterior facial " add " or facial communi- 
cating." 
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of the trachea, to their respective lungs. It will be noticed that the 
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Page 281, line 6, for " cutaneus" read ** cutaneous." 

„ 298, between first and second paragraphs insert " muscles." 



xn ERRATA. 

Page 802, AJter second parc^aph insert 

"The Or€unlis, F, arises, bj a very narrow origin, from the sym- 
physis pubis and the upper two-thirds of the pubic arch. It forms 
above a thin flattened muscle, which becomes narrower and thicker 
below, and ends in a long rounded tendon, which, after passing at first 
vertically downwards, curves forwards, to be inserted, beneath the 
expansion derived from the sartorius, into the upper part of the inner 
surface of the tibia. The muscle is subcutaneous, except where it is 
covered by the expansion just alluded to. It rests upon the inner 
edges of the adductor muscles and the inner part of the knee joint 
It acts as an adductor of the thigh and a flexor and rotator of the 
knee." 
Page 322, line l^,/or "the point to reach" recui ** point to reach the." 

„ 360, „ 7, ^or ** adductor and flexor brevis digitorum " reoi^ 

" flexor brevis digitorum, to the abductor and." 

„ 864, „ 16,/or" arc" read*' arch." 
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PLATE 1. 
Fig. 1, 

Is intended to show the stemo-mastoid muscle and the cervical 
fascia covering it and the adjacent parts. The dissection is 
made by reflecting the skin for an inch or more beyond 
the edge of the stemo-mastoid in all directions; the two 
borders of the muscle may be felt sufficiently easily, if not 
seen through the skin, to serve as guides. On removing the 
subcutaneous fat the platysma is exposed, and lying upon 
it are a few twigs of the superficial cervical nerve. The 
platysma is then removed, uncovering the deep cervical fascia ; 
and the arrangement of this is demonstrated by cutting away 
that part of it which covers the upper and lower portions of 
the stemo-mastoid, and making the incisions which are seen 
near the middle line, and which expose the omo-hyoid, the 
parotid and submaxillary glands and an interval between two 
layers of the fascia just above the epistemal notch. 

The deep Cervical Fascia will appear in several dissections ; 
a general description will be given in this place. It forms a 
complete sheath for the stemo-mastoid muscle, thin above 
the level of the platysma, but thicker below ; which is 
attached above, like the muscle, to the superior curved line 

Gk)DLBl's ATLAS. B 



2 [Plate 1, Fio. 1.] 

of the occipital and mastoid process of the temporal bones, 
and below to the clavicle. Traced backwards, it forms a 
roof for the posterior triangle, at the posterior mai^n of 
which it splits to receive the trapezius, and is attached to 
the ligameutum nuchae in the middle line. Traced forwards 
from the anterior border of the sterno- mastoid, it forms sheaths 
for the parotid, %, and submaxillary, f, glands, and is firmly 
attached to the angle and ramus of the jaw; a part is also 
continued over the masseter muscle, C, to be attached to 
the zygoma. This has been described as a separate fascia — 
" parotidio masseterica" (Hyrtl, " Topographische Anatomic,'' 
vol. i. § Ixxvi. d). Below the submaxillary gland the fascia 
covers over the muscles in the submaxillary region, and is 
firmly attached to the hyoid bone. Below this again it covers 
the depressors of the hyoid bone, and then splits into two 
layers which are attached to the anterior and posterior borders 
of the upper part of the sternum ; these include between them 
a small space (indicated by *) which contains a little fat. The 
deeper of them is continued along the posterior belly of the 
omo- hyoid, which it binds down to the clavicle and first rib. 
Another layer lies behind the sterno-hyoid and sterno-thyroid, 
forming in fact the posterior part of a sheath which encases 
them, and this is continued down on the front of the thyroid 
gland and trachea to the pericardium ; in connexion with this 
is the sheath of the great vessels of the neck. A continuation 
of this also covers the scalene muscles, and supplies the tubular 
sheath which surrounds the subclavian and axillary vessels. 
The portion of fascia which separates the parotid and sub- 
maxillary glands is attached firmly to the angle of the jaw 
and the styloid process, and is called the stylo-maxillary 
ligament. 

The surgical importance of the cervical fascia depends upon 
the power which it exercises, like all strong fasciae, of modifying 
the course of an abscess or the growth of a tumour. Thus 
after tracheotomy, or cut throat, pus may be conducted by the 
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fascia behind the stemo-hyoid and stemo-thyroid mnscles 
into the chest ; and an early diagnosis is often difficult in cases 
of parotid bubo^ or of those soft tumours to which this gland 
is liable. 

MUSCLES. 

Platysma Myoides, D, D. — With a broad origin below from 
the fascia over the front of the chest and arm, and also from 
the clavicle and acromion process, the fibres are directed 
upwards and inwards to the angle of the jaw. A few meet 
and cross just below the symphysis ; most are attached to the 
lower border of the body of the jaw from the symphysis to 
the masseter; and others pass over the side of the face to 
blend with the muscles of the side of the mouth, and to be 
inserted into the zygoma. 

This is one of the few subcutaneous muscles which remain 
to man. Its action is weak ; it wrinkles the skin of the neck, 
or may depress the lower jaw. Hyrtl considers that its con- 
traction will cause a dilatation of the external jugular veins, 
with a consequent suction of blood into them from their 
tributaries, and he suggests this as a reason why this vein, 
though cutaneous, should lie beneath and not above the 
muscle ("Top. Anat.,'' i. § xcviii. a). The fibres which pass 
to the comer of the mouth give it some power as a muscle of 
expression. Duchenne calls it " le muscle de la frayeur." 

Stemo-masioid, A. — As looked at from the surface this 
muscle arises by two heads more or less united together. One 
tendinous and strong, from the upper border and part of the 
anterior surface of tlie sternum ; the other from the upper 
border and part of the anterior surface of the inner third of 
the clavicle, and is inserted by a broad tendon into the whole 
of the mastoid process, and the outer part of the superior 
curved line of the occipital bone. Closer examination, how- 
ever, shows that in most cases the muscle is divided up into 
more fSetsciculi. Professor Krause, of Gottingen, describes it 
as consisting of four muscles — a sterno-mastoid and sterno- 
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occipital, which together constitute our sternal head ; a cleido- 
occipital, which is our clavicular head ; and, more deeply 
eituated, the cleido-maatoid, arising behind the cleido-ocdpital, 
and having a separate attachment to the mastoid procev. 
The accompanying woodcut, which was taken &om the same 




A StenuJ heid (stenio-mutoid snd atemo-ocdpit&l). B Ante- 
rior part of iosertiou (itemo-maitoid). C Cl&vicular heaA (cteido- 
ocdpilal). D Foiterior put of inBeitioQ (cleido-occipital sod 
atemo-occipibJ). B Cleido-mMtoid, dividing into two parts, 
between which panel the spinal accessory nerve IF. 

E TrapezinB. I Splenina. J Levator angnli acapiilffi. 
K Scalenus medias. L Scalenus anticOH. M Hasaeter. N Ono- 
Iiyoid. Stemo- thyroid. P Stenio-hyoid. 

t Parotid gland. 

suliiject BB the plate, illustrates this arrangement. As in 
Krause's description, the spinal accessory perforates the cleido- 
mastoid portion, and in this case the posterior part of this head, 
O, had a separate insertion into the tip of the mastoid process 
in front of the splenius. It is after perforating the deep head 
that the nerve supplies its muscular branches. 
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The anterior edge of the muscle is in close contact with the 
angle of the jaw^ except when the head is forcibly drawn to 
the opposite side. 

The relations of the muscle are suflSciently explained by 
Figs. 1 and 2 to make a detailed description unnecessary. 

Its action has been the subject of considerable difference 
of opinion. If one muscle contract while the head is erect^ 
the face and chin are drawn to the opposite side, and the head 
is slightly flexed. If both muscles act while the head is erect, 
flexion is produced (hence the German name, Kopfnicker) ; 
while, if the neck be already extended, the amount of exten- 
sion is increased. Hyrtl is probably right in thinking that it 
has an important function in maintaining the balance of the 
head, for it will be felt to contract in almost every movement 
of the neck. Its action, as an extraordinary muscle of 
inspiration, can only take place when the head is fixed. 

The surgical interest of the muscle is great. Its anterior 
border is the guide to the line of the carotid vessels. Tonic 
contraction of one stemo-mastoid gives rise to wry-neck (torti- 
collis, caput obstipum), for which tenotomy must sometimes be 
practised. The usual position for this operation is about an inch 
above the origin. The surgeon must bear in mind the position 
of the internal, external, and anterior jugular veins ; the first is 
best avoided by pinching up the sternal head in the fingers. 
To the physician the muscle is interesting as an indication of 
the seat of a nervous lesion when it is paralysed^ and as being 
the subject of clonic contractions, causing spasmodic torticollis ; 
or, if both sides be affected, nutatory spasm. 

ART£RI£8. 

The cutaneous arteries of this region are unimportant. The 
upper part is supplied by the occipital, a, and posterior auricular, 
b, the middle by the carotid, c c, and superior thyroid, d, and 
the lower by some of the branches of the subclavian, e, e, f, g, 
or sometimes by a twig from the artery itself. 
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VEINS. 



External Jugular, a. — This represents nearly the tjrpical 
form^ bnt it is liable to great varieties. Beginning in the sub- 
stance of the parotid gland by the union of the temporal with 
the internal maxillary trunks^ and, joined by the posterior 
auriculstr^ it passes downwards and backwards across the stemo- 
mastoid, receiving in its course one large posterior and several 
small anterior branches ; it perforates the deep fascia at the 
lower part of the posterior border of the muscle, and, passing 
below or above the omo-hyoid, forms a plexus with the 
anterior jugular^ supra-scapular, transverse cervical, and 
posterior scapular veins, and, dilating into a sinus, enters the 
subclavian. It has a valve at its extremity, and one in the 
middle; and often an intermediate one (Struthers). In rare cases 
the vein is absent, and its tributaries then join a large tempore- 
facial trunk, which accompanies the external carotid artery. 
It may receive, as additional branches, the occipital, the 
lingual, and the cephalic, and has sometimes been found to 
pass in front of the clavicle. These varieties should be re- 
membered in operations at the lower part of the posterior 
triangle — e.^., in tying the subclavian. Comminuted fractures 
of the clavicle may injure the external jugular or cephalic 
veins. Phlebotomy is now seldom practised from this vein, 
on account of the danger which may arise from the sucking 
of air into the vessel. The incision is made parallel to the 
vessel and across the fibres of the platysma, which, by its 
contraction, keeps the wound conveniently open. 

Anterior Jugular, /3. — A small vein, beginning near the middle 
line under the chin, passes obliquely downwards and outwards 
to the lower part of the anterior border of the stemo- 
mastoid, and, dipping beneath this, runs outwards to join 
the external jugular or the subclavian itself. It communi- 
cates with its fellow of the opposite side by one or two cross 
branches. 
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NERVES. 

The cutaneous nerves of this region are derived altogether 
from the cervical plexus. 

Passing obliquely upwards and forwards over the stemo- 
mastoid, from about the middle of its posterior border, are the 
gretU auricular^ 1, and the 9maU occipital^ 2 ; these are beneath 
the deep fascia. The superficial cervical, 3, appears round the 
border of the muscle a little lower down, and runs nearly 
transversely across the neck. About half-way across the 
muscle it perforates the deep fascia; and some twigs, which 
are represented in the drawing as leaving the lowest branch at 
the point where it makes a sharp angle, pass through the 
platysma and ramify on its upper surface. The greater part 
of the nerve passes forwards at about the level of the hyoid 
bone, and joins one or more branches of the feu^ial — 8, 8. 
Branches for the skin of the shoulder and front of chest are 
shown at 4, 4, 5, 6, and 7. 



Fig. 2 

Shows in detail the structures which are covered by the stemo- 
mastoid. 

To make the dissection, all that is necessary is to remove 
the stemo-mastoid and that part of the deep cervical fascia 
which forms the posterior part of its sheath, together with the 
deeper portions of fascia which cover the subjacent muscles, 
as well as the sheath of the vessels, and a variable quantity of 
fat which fills up rather deep hollows above and below the 
tendon of the omo-hyoid. 

Thoracic Duct, J. — Beneath the clavicular head of the stemo- 
mastoid, near the clavicle, is a small triangle enclosed by the 
edges of the thyro-hyoid, the omo-hyoid, and the clavicle, in 
which the termination of the thoracic duct is seen appearing 
from beneath the internal jugular vein, and taking a curved 
course downwards to the junction of this with the subclavian ; 
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it is often double^ and always joined by lymphatic trunks, wbick 
conduct the lymph from the concatenate and axillary glands. 

Lymphatic Glands , *, *. — ^A large and important chain of 
glands (glandulse concatenatse) lies along the course of the great 
vessels in the neck. They form a link between a group of 
glands which extend across the neck above the bifurcation of 
the carotid, drawing their lymph from all parts of the head, 
both superficial and deep, and another group, situated in the 
posterior triangle, which are joined by the lymphatics of the 
axilla, as well as the superficial cervical glands lying in the 
course of the external jugular vein. The concatenate glands 
are also in communication below with the glands in the 
thorax. Their close proximity to the large vessels will indi- 
cate how much caution is necessary in any attempt at their 
removal ; this has, however, been safely accomplished in some 
cases of lymphadenoma. Besides what may be called idio- 
pathic affections, it is important for the surgeon to remember 
the variety of regions in which he may have to search for a 
local disease in order to explain a secondary enlargement of 
these glands. 

Parotid Gland, % — The stemo-mastoid by its anterior edge 
causes a deep groove in the posterior part of this gland, and 
thus a portion of the gland, as is here shown, lies behind the 
muscle. This is described as one of its deep prolongations, 
the other occupying part of the glenoid cavity of the temporal 
bone. 

MUSCLES. 

The muscles in this drawing are only partially exposed, and 
will be more completely seen elsewhere. 

ARTERIES. 

Common Carotid, a, and External Carotid, b. — The edge of 
the stemo-mastoid completely covers that part of these vessels 
which intervenes between the omo-hyoid and the digastric, but 
it will not be forgotten that this represents a small part only 
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of the course of each. Below the omo-hyoid the jugular vein is 
lying on the surface of the artery. 

The only branches of the external carotid exposed are a 
small piece of the occipital, g, on the occiput^ and its stemo* 
nuutoid branch, h, which is constant and of considerable size ; 
the origin of the superior thyroid, c, and its small sterno-mastoid 
branch; a hyoid branch, d, from the lingual^ which is some- 
times replaced by a similar branch &om the superior thyroid ; 
and lastly, the stemo-mastoid branch, e. This is tolerably 
constant, but varies in size with the branches to the 
muscle from the occipital and superior thyroid. It enters the 
muscle at about the junction of its upper and middle thirds 
with the spinal accessory nerve, after having, like the corre- 
sponding branch from the occipital, passed over the hypoglossal 
nerve, 12. 

Of the branches of the subclavian, the superficial cervical, i, 
and the supra-scapular, j, are seen crossing the anterior scalenus 
below the tendon of the omo-hyoid. The transverse cervical, 
as will be afterwards seen, is arising from the second part of 
the artery. 

The ascending cervical, f, artery, a branch of the inferior 
thyroid, leaves this vessel as it turns beneath the sheath of 
the vessels (fifth cervical vertebra). It runs up between the 
rectus capitis anticus major and the anterior scalenus, and 
supplies muscular, spinal (to cord and vertebrae), and also 
sometimes small cutaneous offsets. 

VEINS. 

The Internal Jugular Vein, a, from this aspect, covers a large 
part of the artery on the left side. In the description of the 
dissection of the front of the neck (Plate 4), the general 
arrangement of the veins and the different relations on the two 
sides will be described. The branches which are seen to join 
the internal jugular are the superior thyroid, /3, and the 
common facial vein, y. 
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The external jugular, S, is seen as it emerges from the 
parotid gland, and as it sinks behind the clavicle to join the 
subclavian. The anterior jugular, b, is shown as it is piercing 
the deep fascia. It afterwards passes outwards beneath the 
clavicle, to join the external jugular. 

NERVES. 

Of those shown in Fig. 1 , there remain a part of the great 
auricular, S, passing into the parotid gland, and the junction of 
the superficial cervical, 5, with the /aria/, 11, 11. 

The spinal accessory, I, has been dissected out from the 
stemo-mastoid, which it pierces, as described at page 4. Its 
branches to the muscle have been cut. 

The lower part of the cervical pie^pis is here shown. It is 
divided, like the rest of the plexus, into an internal and exter- 
nal series. The branches of the external series, as at present 
seen, are as follows : — 2 is the cord formed by the second and 
third nerves, while below another loop is formed by the junc- 
tion of the third with the fourth, 6. From the former are 
given off the great auricular, 3, and the small occipital, 4 ; 
and from the latter some unnamed branches to the skin over 
tiie posterior triangle, and by one or more trunks, 9, the 
branches for the supply of the upper part of the front of the 
chest and the shoulder, called acromial, clavicular, and sternal. 
It will not be forgotten that these branches supply the skin to 
the level of the nipple, and that accordingly in injury of the 
spinal cord at the lower part of the neck, sensation will pro- 
bably remain in this region, although the arms may be more 
or less completely paralysed. In this external series are in- 
cluded a branch from the second nerve to the sterno-mastoid, 
which joins the spinal accessory ; one from the third to the 
levator anguli scapulae, which it enters in the posterior triangle, 
and one from the fourth to the trapezius. The two last 
cannot be recognised in this dissection. 

The only branches of the internal series shown here are the 



[Plate 1, Fig. 2.] 11 

phrenic, S, which comes firom the fourth nerve, and is joined 
by a branch from the fifth, and often from the third. It rests 
on the anterior surface of the anterior scalenus ; lower down 
it is joined by the nerve to the subclavius, and a sepa- 
rate branch from the trunk formed by the fifth and sixth 
nerves. 

Communicantes Noni, 7, 7, come from the second and third 
nerves (in this case third and fourth), and passing either over 
or under the internal jugular vein, join the descendens noni. 
Here they were even larger than the descendens noni itself. 
The variation in size of these branches with reference to the 
descendens noni will not be wondered at, if it be remembered 
that the latter is essentially in all probability a branch of the 
first and second cervical nerves, and only associated by acci- 
dent with the hypoglossal. This latter fact is indicated by 
its occasional association, in part or altogether, with the vagus 
instead of the ninth nerve. 

Besides the nerves here described, there are small branches 
from each loop to the anterior recti muscles, and numerous 
communications with the deep nerves close to the jugular 
foramen. 

Brachial Plearus. — One branch only is seen, 10. 

Hypoglossal, 12. — ^The trunk of the nerve is just visible as 
it winds round the stemo-mastoid branch of the external 
carotid; it afterwards lies beneath the common facial vein. 
The little nerve to the thyro hyoid, 13, leaves it near the great 
comu of the hyoid bone, and descends obliquely forward to the 
muscle it supplies. The descendens noni, 14, 14, of which 
there are here two branches, was, as often happens, beneath the 
jugular vein, instead of, as is usually described, superficial to 
the sheath of the vessels. The so-called an^sa hypoglossi con- 
sists of the junction of this with the communicantes noni. 

Superior Laryngeal, 15. — From the vagus ; lies deeply, in- 
ternal to the carotid vessels in its course towards the thyro-hyoid 
membrane. 
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PLATE 2. 
Fig. 1. 

This dissection was principally intended to sbow the course 
of the vertebral artery. In order to obtain it from the last 
several structures were removed. 

The splenius^ B^ and the first head of the levator anguli 
scapulse^ E, with the greater part of the cervical plexus, were 
taken away, exposing the trachelo-mastoid, C, a small piece of 
the complexus, D, and the extremities of the muscles attached 
to the transverse process of the atlas. The trachelo-mastoid 
was then partly removed, and afterwards the superior oblique 
altogether and the inferior oblique in part, and the structures 
beneath them cleaned. 

The parotid was turned up, and the posterior belly of the 
digastric cut away. The omo-hyoid, stemo-hyoid, and stemo- 
thyroid were partly removed. A large portion of the carotid 
vessels and internal jugular vein were taken away, with the 
vagus nerve ; but the cut ends of all are shown. The rectus 
capitis anticus major was cut at the same level as the vessels, 
and removed. 

The inner end of the clavicle and costo-coracoid membrane 
were taken away, the clavicular head of the pectoralis major 
being cut at the same time, and also the anterior scalenus 
and phrenic nerve. 

Lastly, the anterior inter- transverse muscles were removed, 
so as to expose the vertebral artery and vein in their course 
through the foramina in the transverse processes. 

The student will easily gather, by comparing this plate 
with the last, in what manner a dissection might be made to 
expose the vertebral artery from one end to the other. He 
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will not forget that many of the steps here detailed would be 
unnecessary. 

The mastoid process, If, is now fully exposed. Below it is seen 
a hollow, from which has been cleared away the insertion of 
the superior oblique muscle. The tip of the mastoid process 
corresponds very closely with the transverse process of the 
atlas, X , which is almost immediately below it when the face 
ia looking forwards ; but their mutual relation varies somewhat 
with the position of the head. It can easily be felt with the 
finger. It will be noticed that the transverse process of the 
atlas is in a line considerably anterior to that of those of the 
other vertebrae. This is still more marked in Rg. 2, where 
the posterior transverse processes and inter-transverse muscles, 
V, V, are shown. 

The side of the left lobe of the thyroid body, +, and the 
trachea, + -f , are better seen in the dissections of the front 
of the neck. The thyroid body was here of rather small 
size. 

A smaU portion of the oesophagus. Fig. 2, (E, is often seen 
in such a dissection as the present. The opening of this tube 
by oesophagotomy has occasionally to be practised for the 
extraction of foreign bodies, &c. The first steps of the 
operation are similar to those for ligaturing the common 
carotid; after which, the large vessels are drawn outwards, 
and the trachea and thyroid gland inwards. The presence of 
these large vessels and the flaccidity of the tube, as well as 
the looseness of the connexion between the mucous and 
muscular coats of the oesophagus, render this operation a 
difficult one. Two structures to be carefully avoided are the 
inferior laryngeal nerve and the inferior thyroid artery. It 
should be remembered that, on rare occasions, the oesophagus 
may be more to the right than left side, and also that 
one of the large branches of the aorta may pass from 
left to right, between the oesophagus and the vertebral 
column. 
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MUSCLES. 

None of the muscles are in this preparation completely 
exposed. 

Splenius, B. — ^The parts covered by the insertion of the 
splenius capitis may now be easily observed if the reader 
will fill in in imagination the trachelo-mastoid and the three 
muscles attached to the transverse process of the atlas. The 
very difficult relation to understand that exists between the 
splenius colli and the levator anguli scapul8e will be made out 
by comparing this with Fig. 2. The splenius colli is attached 
to the vertebrae behind the levator. 

The side view of the digastric^ and its relation to the stylo- 
hyoid^ can be seen by compariag this with Plate 1^ Fig. 2. 

Pectoralis Major, U, V. — A small piece of the clavicular 
head of this muscle^ Y^ has been removed^ in order to show 
the subclavian muscle. 

ARTERIES. 

Subclavian. — The connexions and branches of this vessel are 
shown in the two figures, the former principally in the first, 
and the latter in the second. For the sake of convenience, 
reference is made to both drawings in the following description. 

The kft subclavian is divided into two parts, a thoracic and 
a cervical. The latter begins opposite the left stemo-clavicular 
articulation, and takes an arched course in the neck, the 
highest point of which is 1 J inch above the level of the first 
rib, or J of an inch above that of the clavicle, and it ends 
by descending to the lower border of the first rib. Fig. 2, when 
it takes the name of axillary. 

For the sake of description it is divided into three stages, 
the first internal to the anterior scalenus muscle. Fig. 1, 6, the 
second between this muscle and the middle scalenus. Fig. 1, F, 
Fig. 2, F, and the third reaching from the edge of the anterior 
scalenus to its termination. 

The first part has in front of it, besides the integument, 
platysma and deep fascia, the sterno-clavicular articulation and 
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the sterno-mastoid muscle, whicli has been removed, and be- 
neath which are the anterior jugular vein, the origins of the 
stemo-hyoid and stemo-thyroid muscles, Fig. 1, N and O, the 
internal jugular vein, Fig. 1, /3, the commencement of the 
innominate. Fig. 1, a. Fig. 2, f, and the vertebral vein. 
Fig. 1, €. 

The thoracic duct, ||, also winds over it, the phrenic nerve 
usually crosses the artery near the inner edge of the anterior 
scalenus, the vagus nerve is in contact with it in the chest, 
and branches of the sympathetic surround the trunk. 

Behind it, at a little distance, are the longus colli muscle, 
and branches of the sympathetic nerve. 

To the inner side are the oesophagus, Fig. 2, (E, trachea, 
Fig. 2, -f -f , and the thoracic duct. Fig. 2, ||. 
To the outer side is part of the pleura. Fig. 2, %. 
The second pari is in contact in front with the anterior 
scalenus. Fig. 1, 6, on the surface of which are the phrenic 
nerve, the superficial cervical artery, the sterno-mastoid and 
integuments. Behind, it rests upon the middle scalenus, 
Fig. 2, F, and the first dorsal nerve. Fig. 2, 19. Above it is 
the junction of the two scalene muscles, and below it the 
pleura. Fig. 2, t. The vein is now altogether below and 
anterior to the artery. 

The third part is situated in the clavicular portion of the 
posterior triangle. It has in front of it at first only the 
platysma and cutaneous structures, but at its termination the 
clavicle, the subclavius muscle, Fig. 1, W, and supra-scapular 
artery. Fig. 1, i. It is crossed by the nerve to the subclavius, 
Fig. 1, 17, and cutaneous branches of the cervical plexus, as 
well as by the external jugular vein, Fig. 1, y, which often 
here forms a plexus with branches corresponding to the 
supra-scapular and transverse cervical arteries. 

It rests upon the first rib and the firat digitation of the 
scrratus magnus. Fig. 2, G. 

Upon the outer side is the Lrachial plexus. Fig. 1, 16, 



16 [Plate 2, Pig. 1.] 

Pig. 2, 26, the cord formed by the last cervical and first 
dorsal being in immediate contact with the vessel. 

To the inner side is the subclavian vein, Fig. 2, a. 

It will be readily understood from a study of the figure 
that the exact position of the structures in relation with the 
third part is open to a different description. Thus the vein 
might almost as correctly be said to be below, and the brachial 
plexus above, while the first rib is really rather to the inner 
side than behind. 

The projection of the pleura into the arch of the sub- 
clavian is of importance surgically. It may be injured in 
wounds at the root of the neck, and is exposed to some slight 
risk during ligature of the subclavian. The ligature is gene- 
rally applied to the third part, from which no branch arises in 
most cases, though it is far from uncommon for the transverse 
cervical to do so. The skin is drawn down and an incision of 
about three inches is made over the clavicle, and then after 
dividing the platysma and fascia it is carried deeply through 
the cellular tissue of the posterior triangle, the external jugular 
vein being in the meantime carefully avoided until the edge of 
the anterior scalenus is felt. The tubercle on the first rib to 
which it is attached, and which is indicated by a slight shading 
in Pig. 2, is the guide to the vessel. The plexus of veins formed 
by the external jugular, and the branches joining it, is often 
the cause of some diflBculty during the operation. Pig. 1 
shows what a dangerous undertaking the application of a 
ligature to the first part must necessarily be. 

The branches of the subclavian are as follows. Prom the 
first part — 

The Vertebral, Fig. 1, n. Pig. 2, j, springing from the 
upper and back part of the artery, passes almost vertically 
upwards behind its own vein to the foramen in the transverse 
process of the sixth cervical vertebra. It runs upwards 
through the series of foramina as far as the second, when 
it passes outwards to enter the foramen in the prominent 
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transverse process of the atlas^ after which it makes a sharp turn 
downwards and inwards in the groove on the posterior arch of 
this bone. Here it lies deeply in the sub-occipital triangle, 
and pierces first the occipito-atloid ligament, and then the dura 
mater. As it approaches the middle line it makes another sharp 
turn forwards, and later inwards, to meet its fellow of the oppo- 
site side at the lower border of the pons where the two unite 
to form the basilar. In the first part of its course it lies 
deeply behind the internal jugular and its own veins, and is 
covered by the inferior thyroid artery, and on the left side by 
the thoracic duct. As it passes through the vertebrae its own 
vein still is in front, and the nerves, with the exception of the 
first, come out behind it. On the arch of the atlas it is 
partly beneath the superior oblique, and partly between this 
and the inferior oblique muscle; the first nerve divides 
between it and the atlas, and its posterior branch, the sub- 
occipital. Fig. 1, 7, Fig. 2, 20, appears below the vessel. It 
gives branches to the spinal column and cord, and others to 
the muscles as it ascends; in the sub-occipital triangle it 
gives one or more branches to the muscles in that region 
which anastomose with the occipital, and finally within the 
dura mater it supplies the anterior and posterior spinal, 
the posterior inferior cerebellar, and a small posterior 
meningeal. 

The surgical interest of the artery is not great. It has 
been occasionally wounded by stabs, with the result of 
producing a traumatic aneurism, which may be readily mis- 
taken for one of the internal carotid artery. This accident 
is most liable to occur near the mastoid process, where 
the vessel is comparatively superficial. Ligature of the 
artery has been practised. It will not be forgotten that 
these two vessels, the vertebral and internal carotid, so 
close in relation to one another, and so nearly equal in 
size, each supply respectively about half of one side of 
the brain. It appears certain that the sudden obstruction 

Goolke's atlas. c 
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by ligature or otherwise of two out of the four vessels sup- 
plying the brain is not consistent with life^ though a case 
is on record in which a person has lived some time after all 
four have been gradually occluded. It is important to bear 
this in mind in planning a distal operation for aneurism at 
the root of the neck. The vertebral may arise from the arch of 
the aorta^ or rarely from the right common carotid. 

Internal Mammary, Fig. 2, i, arises from the lower part of 
the vessel just beyond the vertebral, and passes downwards 
and forwards between the pleura and the rib cartilages. It 
is crossed by the phrenic nerve, and lies to the outer side of 
its vein. Small perforating cutaneous twigs and the com- 
mencement of the intercostal branches are shown in the 
plate. 

The Thyroid Axis, Fig. 2, k, arises close to the edge of the 
anterior scalenus. It is a short, thick trunk, which divides 
almost immediately into the three following branches: — 

The Inferior Thyroid, Fig. 1, m, Fig. 2, /, runs vertically 
upwards outside the common carotid artery to the level of the 
fifth cervical vertebra ; it then crosses beneath the sheath of 
the vessels lying upon or beneath the middle cervical ganglion, 
and, reaching the thyroid body, it divides into ascending and 
descending branches; the former supply a laryngeal branch, 
the latter a branch which runs downwards on the trachea, 
supplying it and the oesophagus, and another which unites 
with a similar branch from the opposite side under the cricoid 
cartilage. From the ascending part of the inferior thyroid 
rises the ascending cervical, Plate 1, Fig. 2,/, which has been 
before seen. The inferior thyroid is usually the largest 
branch of the thyroid axis, but it varies in size in relation 
with that of the opposite artery and the superior thyroid and 
deep cervical arteries. 

The Supra-scapular, Fig. 1, i. Fig. 2, m, runs at first down- 
wards, and then downwards and outwards behind the clavicle, 
usually in front of the anterior scalene, but sometimes beneath 
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it towards the supra-scapular notcli^ when it winds over the 
supra-scapular nerve and sends forward a small twig to the 
venter of the scapula. It then runs above the supra-scapular 
ligament into the supra-spinous fossa^ to which it supplies a 
branch, and ends by passing external to the spine of the 
scapula iuto the infra-spinous fossa. It gives a small cuta- 
neous twig over the middle of the clavicle, and others to the 
subclavius and side of the chest, and a considerable branch 
over the acromion supra-acromial. It anastomoses with the 
acromio-thoracic, and with the posterior scapular and sub- 
scapular. 

The description of the remaining branch of the thyroid axis 
varies greatly in different books — the following is almost 
identical with that of Henle {'' Handbuch der Gefasslehre des 
Menschen/' 1868, pp. 129, 130). It agrees most closely with 
my own experience, and is that which was found in both the 
subjects from which the dissections of the neck for this work 
were made. 

Superficial Cervical, Fig. I, j, Fig. 2, n, runs directly out- 
wards over, or rarely under, the scalenus anticus to the edge 
of the trapezius ; it supplies ascending and descending branches, 
some of which are cutaneous ; the others supply the trapezius 
and rhomboids, serratus posticus superior, and levator anguli 
scapulse, and anastomoses with the occipital, the ascending 
and deep cervical, and the transverse cervical and supra-scapu- 
lar; some run downwards with or near the spinal accessory 
nerve. 

Transverse Cervical, Fig. 1, *, Fig. 2, o, arising from the 
third or from the second part of the artery, passes out- 
wards behind the anterior scalenus, and usually between two 
cords of the brachial plexus (fifth and sixth, or sixth and 
seventh) to the upper and inner angle of the scapula. Here 
it divides into a small upper branch, which anastomoses with 
the arteries before mentioned, and a larger descending one, 
usually called the posterior scapular, which runs down the 

c2 
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internal border of the scmpola between the rhomboids and the 
serratns magnns^ sending branches to the dorsum and venter of 
the bone and the surrounding muscles. 

The other most common arrangement is when one large 
branch, called the transrerte' cervical, leaves the thyroid axis, 
and divides into the superficial cervical and the posterior 
scapular. 

The onlv remaining branch of the subclavian is the superior 
intercostal. Fig. 2, p. This leaves the artery behind the 
anterior scalenus, and at once turns backwards over the first 
rib lying between the inferior cervical ganglion. Kg. 2, 10, and 
the first dorsal nerve. Fig. 2, 19, and then downwards into 
the thorax^ where it occupies an analogous position to the 
aortic intercostals in the first two intercostal spaces. As it turns 
downwards it gives ofi* the deep cervical, Fig. 1, /, Fig. 2, f, 
which runs upwards and backwards between the transverse 
process of the last cervical vertebra, Fig. 2, ^, and the neck of 
the first rib, and, continuing its course, lies on the semi-spinalis 
muscle beneath the complex us, and anastomoses with the 
ascending cervical, the descending branches of the vertebral, 
and the princeps cervicis from the occipital. The analogy 
of this -artery with the intercostal branches is obvious; be- 
sides supplying the muscles in contact with it, it gives twigs 
into the spinal canal through the intervertebral foramins 
and external branches to accompany the posterior cervical 
nerves. 

We now return to the description of Fig. 1 alone. 

VEINS. 

The formation of the innominate vein, a, takes place im- 
mediately behind the stcmo-clavicular articulation by the 
junction of the internal jugular, /3, and the subclavian, 8. At 
the angle formed by the junction of these veins the thoracic 
duct ||, and the vertebral vein, c, enter, the latter having pre- 
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vionsly received branches corresponding to the ascending 
cervical (external vertebral) and deep cervical veins. At a 
variable point beneath the stemo-mastoid the subclavian vein 
receives the external jugular ^ y, which has already united with 
the anterior jugular and the supra-scapular^ superficial cervical, 
and transverse cervical veins. In this case a large vein entered 
the subclavian from the arm, occupying the position of the 
cephalic. 

The vertebral vein, e, is not of a size corresponding to the 
artery, as the blood from the cerebral branches is returned by 
the sinuses of the dura mater to the internal jugular. It 
receives numerous muscular and spinal branches as it descends, 
and often sends a small branch through the foramen in the 
transverse process of the seventh cervical vertebra. The 
inferior thyroid vein descends to the innominate. 

NERVES. 

In front of the transverse process of the atlas is seen the 
lower part of the inferior ganglion (ganglion of the trunk) 
of the vagus, 1, from which a small cardiac branch, which has 
been cut, is taking origin. Leaving the ganglion in front is the 
hypogloMol nerve, 19, which, it must be remarked, is in the 
drawing a little too high. It hid the lingual arterj completely 
in this preparation. The position is apt to vary in the 
dissected subject. Behind the ganglion is the spinal accessory 
nerve, 5. 

On the thyro-hyoid membrane is the superior laryngeal, 2, a 
branch of the vagus ; and below it, on the inferior constrictor, 
the external laryngeal, 3, a branch of the same, which supplies 
a pharyngeal branch, and runs forward to supply the crico- 
thyroid muscle. Fig. 2. 

Appearing from beneath the carotid vessels is the lower part 
of the superior cervical ganglion, 21, of the sympathetic, and 
running down behind the sheath of the vesseb is the cord 
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which connects this with the middle ganglion and a car- 
diac branch (the superficial cardiac), which ultimately joins a 
similar branch from the middle ganglion^ and passes into the 
chesty in front of the subclavian and arch of the aorta. The 
middle cervical ganglion, 23, is opposite the fifth cervical 
vertebra, behind or upon the inferior thjnroid artery. It gives 
off a cardiac branch (nervus cardiacus magnus vcl profundus), 
and another which connects it with the inferior ganglion, and 
it usually communicates with the fifth and sixth nerves. 

The arrangement of the cardiac nerves is very variable. The 
right superficial cardiac passes behind the aorta. On both 
sides it joins the external and inferior laryngeal nerves. The 
middle may leave the sympathetic cord in cases where the 
middle ganglion is small, or absent. It often unites, as in 
Fig. 2, with the upper and lower nerves into a plexus round 
the subclavian artery, in which it is impossible to distinguish 
one from the other. 

The lower cervical ganglion is shown at Fig. 2, 10, but only 
in part, lying on the neck of the first rib ; it is behind the ver- 
tebral artery. It receives a branch from the middle ganglion, 
and sends inwards a large cardiac branch, which often unites 
with the great cardiac, and passes behind the subclavian to the 
deep cardiac plexus. It communicates with the seventh and 
eighth cervical nerves, and sends a large plexus upwards along 
the vertebral artery. 

The exit of the cervical nerves from the intervertebral 
foramina, the formation of the brachial plexus, and the 
close relation of the latter when formed to the subclavian 
artery, as well as the small nerve to the subclavius, and two 
branches coming through the middle scalenus, are shown in this 
drawing. They will be referred to again under the description 
of the brachial plexus. 

Attention is particularly directed to the relation of the first 
two cervical nirves to the vertebral artery. The first nerve 
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divides into anterior and posterior branches beneath the ver- 
tebral artery^ the posterior or suboccipital, 7, passing out 
behind^ divides into twigs, which supply the muscles in the 
suboccipital triangle, and often joins the second, 9. The 
anterior branch, 6, runs internal to the artery forward beneath 
the rectus capitis lateralis, which it supplies, and passing down- 
wards in front of the first anterior inter-transverse muscle, 
joins the anterior branch of the second. The second nerve, 
dividing between the arches of the first two vertebrae, sends 
its posterior branch {the great occipital), 9, backwards and 
downwards over the obliquus inferior, H. The anterior 
branch, 8, is pushed outwards by the projection of the 
vertebral artery, so that it appears to lie external to this 
vessel, whilst it really occupies a position behind it, like the 
anterior bi*anches of the lower cervical nerves. It then unites 
with the anterior branch of the first, forming a loop with it, 
from which communicating and muscular branches are sup- 
plied, and sends downwards a branch which unites into a 
similar loop with the third nerve, which has been previously 
described. All the other nerves pass out behind the vertebral 
artery, and so between the anterior and posterior inter-trans- 
verse and the scalene muscles. 

The accompanying woodcut will explain better the mutual 
relation of the two nerves to the vertebral artery. The loop 
between their anterior branches is in close relation with the 
ganglia of the sympathetic and vagus. It supplies muscular 
branches to the rectus capitis anticus major and minor, and 
connecting filaments to the hypoglossal, pneumogastric, and 
sympathetic. 

The posterior branches of the first five nerves are shown in 
Rg. 2. They pass out between the complexus and scmi- 
spinalis, and unite to form what is sometimes known as the 
posterior cervical plexus. Each sends an internal and ex- 
ternal branch, of which the former are muscular and cutaneous. 
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and the Utter muscnlar only. They supply all the mnscla it 
the back of the neck, and the akin of the back of the net^ and 
acalp. 




A ObUqnu* inferior. B Bectiu capitii I&tenlu. C, C ItMtitB 
OtpiUa Uiticiu miaor. D, D Inter-transveree moiclea. E ObliquuB 
niperior (which hu been detached from the truuvene procen of 
the ktlu). 

1, 1' Anterior and poct«rior bnnchei of firat cenic&l nerve. 
2, Z Anterior and potfrior branche« of lecond. 3, 3' Anterior 
and posterior bnmchel of third, a, Tertebnd orteij. 

The sixth, Fig. 2, 25, Bcventh, and eighth pass beneath the 
aemi- spinalis, and are purely muscular. 



Fig. 2. 

The object of this dissection was to show the cervical part 
of the subclavian artery in the whole of its extent, with alJ its 
branches, but especially to display the deep cervical artery. 
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In makiDg this dissection from the last the skin was re- 
flected a little further in all directions except above. 

At the anterior part the parotid gland was cut away at 
the level of the incision in the skin. The vessels were all 
shortened, and the digastric still further removed. The 
stemo-hyoid, stemo-thyroid, and omo-hyoid were completely 
cleared away, and the edges of the right sterno-hyoid and 
stemo-thyroid were brought into view. 

At the lower part the clavicle was further shortened, and the 
subclavius and part of the pectoralis major were removed. The 
intercostal fascia and the internal intercostal were then taken 
away, so as to expose the pleura and the internal mammary 
vessels. Above the first rib the veins were mostly cleared away, 
as well as the upper four cords of the brachial plexus. 

Behind, the dissection was carried very much deeper. The 
anterior margin of the trapezius. A, was exposed, showing at 
the same time the serratus magnus, G, and turned a little 
backwards. The splenius, B, levator anguli scapulae. A, A, and 
middle and posterior scalenus, F, were then cut ; and as the 
first was turned back, the serratus posticus superior, E, made 
its appearance ; beneath these muscles is the prolongation up- 
wards of the erector spinse, D, and the complexus, C. The 
attachments of these muscles to the articular and transverse 
processes of the cervical vertebrae were removed, and on cutting 
the prolonged erector spinse and throwing back the complexus, 
the semi-spinalis, H, was brought into view. 

The projection formed by the articular processes of the 
fourth and fifth cervical vertebrae is marked thus *, and above 
and below are seen similar projections formed by those of 
the second and third, third and fourth, and fifth and sixth. 
Below this last is another projection, 1[, which is the trans- 
verse process of the seventh cervical vertebra. It will be noticed 
that this occupies a position considerably behind the line of the 
transverse processes, of which the anterior and posterior 
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tubercles are sbown in series in front of the articular pro- 
cesses. On tracing this series upwards the transverse process 
of the first is found in a line decidedly anterior to the others^ so 
that the inter-transverse muscles^ V, V, occupy a line of which 
the upper end projects forwards and the lower backwards ; the 
posterior ones alone are left^ except in the first space, where the 
reference is placed upon the anterior muscle. 

Attention is directed to the great distance of the trachea, 
+ +, from the surface at the level of the upper border of the 
sternum. In a subject like that from which the drawing was 
made, in which the fat is well, though not extravagantly, 
developed, the distance is one inch and a half; it is a 
point that must be borne in mind in cases where it may be 
necessary to open the windpipe below the isthmus of the 
thyroid gland. 

MUSCLES. 

Stylo-hyoid, L, is now seen in almost its whole length. 
Arising from the anterior surface of the base of the styloid 
process, it passes downwards and forwards anterior to the 
carotid vessels; and after winding over the tendon of the 
digastric muscle, or splitting to allow it to pass, it is inserted 
into the upper border of the hyoid bone at the junction of 
the body and great cornu. It is deeply situated at first 
behind the parotid gland, but is quite superficial at its termi- 
nation. Its action is to elevate the hyoid bone. A second 
muscle is not unfrequently found (stylo-hyoideus alter), which 
varies in position, but may pass behind the lingual artery and 
hyo-glossus, to be inserted into the small cornu of the bone ; 
it then occupies the same position as the stylo-hyoid ligament. 

The mutual relations of the muscles attached to the thyroid 
cartilage are here well shown. It will not be forgotten that 
the sterno-thyroid has been removed from the oblique line, 
where it is attached between the thyro-hyoid, N, and the 
inferior constructor, R. 

The first external intercostal, Z, is covered by the intercostal 
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fascia. The fascia has been removed beyond its anterior edge^ 
and the internal intercostal which then made its appearance^ 
with its fibres passing in an opposite direction to those of the 
external^ was also taken away. 

The muscles at the back of the neck are only shown in 
part, but the reader will not fail to observe the relation of the 
serratus magnus, G, to the vessels — t.^., that while the first 
digitation lies under, or almost under, the termination of the 
subclavian artery, it does not reach the level of the vein. 
The position of the serratus posticus superior, E, and its rela- 
tion to the splenitis, B, are also to be remembered. 

The semi-spinalis colli, H, alone calls for further remark. 
It is arising from the back of the articular processes of the 
cervical vertebrae as high as the third or fourth, and passing 
inwards to be inserted into the spines of all the cervical 
vertebrae except the atlas. Tt lies on the multifidus spinae, 
and is crossed by the posterior branches of the second, third, 
fourth, and fifth cervical nerves, and the deep cervical artery. 
The sixth, seventh, and eighth cervical nerves pass beneath the 
muscle. 

ARTERIES. 

The subclavian and its branches are described at p. 14. 

Innominate, a, — Occupies, in many cases, an almost median 
position, so that it is generally exposed in a dissection like the 
present. 

A^Uary, r. — The commencement of the axillary is seen 
over the first intercostal space, the two cords of the brachial 
plexus being external to it, and the axillary vein to the inner 
aide. A branch of the acromio-thoracic, s, runs along the 
border of the pectoralis minor. 

NERVES. 

The description of most of the nerves is given at p. 21. 
For an account of the brachial plexus the reader is referred 
to the description of Plate 5. 
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PLATE 8. 
Fig. 1. 

This dissection is intended to show the arrangement of the 
platysma and deep cervical fascia in the front of the neck, and 
to serve as an introduction to the three that are to follow. 

In order to prepare it^ all that has been done is to remove 
the skin and subcutaneous tissue over an area which is bounded 
below by a line drawn across the sternum at the junction 
of the manubrium with the gladiolus^ above by the lower 
border of the inferior maxilla from angle to angle^ and laterally 
by lines joining the extremities of these. 

With regard to the deep cervical fascia nothing need be added 
to the description which has been given at p. 1. The manner 
in which it fits closely upon the thyroid cartilage, % and the 
thyroid body, t> are indicated, and also the places at which 
it is attached to the hyoid bone and clavicles. The space 
between its most superficial and the next subjacent layer has- 
been opened, *, disclosing the mass of fat which fills it. 

Piaiysma, A. — The anterior edge of the muscle is here 
shown. The inner fibres are often, as in this case, somewhat 
indefinite. The most internal cross over those of the opposite 
side for a variable, but short, distance, below the symphysis of 
the lower jaw. Thus, between the two muscles is included a 
triangle whose apex is upwards, and corresponds nearly with 
the symphysis of the jaw, and whose base is downwards, and 
corresponds with the episternal notch. The full description 
of the muscle is given at p. 3. 

ARTERIES. 

Of the regularity of the vascular supply of this region as here 
depicted^ I am unable to speak positively. The submental 
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branches of the facial sent down two large branches, d, d, 
vhich anastomosed with smaller ones^ b, from the superior 
thyroid. From the side came in other small twigs^ such as c, 
probably from the ascendiug cervical, or some other branch 
of the subclavian, while from below ascended two trunks of 
considerable size from the internal mammary, a, a, in the first 
intercostal space. 

VEINS. 

Anterior Jugular, a, a. — Beginning in a plexus below the 
chin, these two veins run down one on each side of the 
middle line, receiving lateral branches as they descend, and 
often, though not in this instance, intercommunicating by 
transverse twigs. At a variable point they sink beneath the 
deep fascia, when, as is seen in Fig. 2, they again intercom- 
municate, and, passing outwards beneath the stemo-mastoid, 
join the external jugular. Plate 1, Fig. 2, p. 10. 

NERVES. 

The nervous supply of this region is from the superficial 
cervical branch of the cervical plexus, a few terminal twigs of 
which are superficial to the platysma, 1, 1, while the main 
trunk of the nerve, Plate 1, Fig. 1, is beneath that muscle. 



Fig. 2. 

This dissection illustrates on the right side of the subject 
the amount of the anterior triangle that is seen before the 
structures are displaced, and on the left side what may be 
seen after removing the digastric, the omo-hyoid, and the sub- 
maxillary gland, while the sterno-mastoid still remains in situ. 
It is thus apparent that in the undissected subject the anterior 
triangle is very small ; most of the objects which are described 
as existing in it are only seen in the next stage of the 
dissection. Plate 4, Fig. 1. 
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It is prepared firom the last dissection by removing the 
platysma and deep fascia^ preserving on the right side the 
nerves, 1 and 2, which lie beneath the mnscle. The fat and 
cellular tissue are then to be cleared away, and after the 
structures seen on the right side have been cleaned, the 
digastric, B, and the submaxillary gland, %, and then the 
omo-hyoid muscle, P, are to be removed on the left side. A 
deep layer of cervical fascia (p. 2) must be taken away from 
the surface of the depressors of the hyoid bone and thyroid 
cartilage. 

Anterior Diangle, — Whilst the parts remain in situ the base 
of the anterior triangle is the lower margin of the lower jaw 
from angle to symphysis, and the two triangles together form 
a somewhat diamond-shaped space as shown in the drawing. 
In the dissected subject the base is said to consist of the lower 
jaw from symphysis to angle, the skull and the ear, the in- 
ternal border of the middle line, and the outer of the edge of 
the ster no- mastoid muscle. This dissected triangle is divided 
into two parts by the digastric muscle which cuts oflF a small 
triangle from the upper part, the apex of which is directed 
downwards, and corresponds to the middle of the tendon of the 
digastric, while the base is that of the large triangle itself. 
As this description is an artificial one, it will not be again 
referred to; the structures usually described in the anterior 
triangle will be found illustrated either in the following plate, 
or on those of the side of the neck, and the side of the head. 

Larynx, — It will be noticed that in the middle line a 
narrow interval exists between the sterno- hyoid and sterno- 
thyroid muscles of opposite sides, in which the hyoid bone, 
the thyroid and cricoid cartilages, with the ligaments that bind 
them together, are seen. 

MUSCLES. 

Siemo-mastoid, A, A. — See and compare Plate 1, Pig. 1. 
The curve of the anterior edge, and its near approach to the 
angle of the jaw, are clearly seen. 
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StemO'hyoid, G. — Arising from the back of the sternam^ 
the clavicle and sterno-clavicular joints and sometimes from 
part of the cartilage of the first rib| the muscle ascends 
vertically over the thyroid body and the larynx, to be in- 
serted into the lower border of the body of the hyoid bone. 
It is wider below than above, and between the muscles of 
opposite sides is a narrow space, which becomes wider both 
above and below; in this interval are seen above the carti- 
lages of the larynx and their ligaments, and below portions 
of the stemo-thyroid muscles and the trachea. In contact 
with its anterior surface are the sternum and stemo-mastoid 
muscle below, and the cutaneous structures, with the anterior 
jugular vein, above. It rests upon the stemo-thyroid and 
thyro-hyoid muscles. Its action is that of a depressor of 
the hyoid bone, and so, secondarily, of the larynx. If the 
hyoid bone be fixed, the muscle may come into play as an 
extraordinary muscle of inspiration, helping to raise the 
sternum and first rib. 

StemO'ihyroid, H, is here only shown in part ; it is more 
fully exposed in Plate 2, Fig. 1. It arises from the back 
of the sternum and the cartilage of the first rib, and some- 
times from the cartilage of the second. It passes upwards, 
beneath the last muscle, to be inserted intd the oblique line 
on the thyroid cartilage. It is considerably wider than 
the stemo-hyoid, and does not diminish much in width 
as it ascends; thus it projects internally to the sterno- 
hyoid below, and considerably externally to that muscle 
above. It is practically continuous with the thyro-hyoid 
muscle, the origin of which corresponds with its insertion ; 
and it is often itself interrupted by a tendinous intersec- 
tion. It is covered by the stemo-hyoid and omo-hyoid, and 
by the stemo-mastoid muscles, and rests upon the thyroid 
and cricoid cartilages, the thyroid body, the carotid (and on 
the right side the innominate artery), the internal jugular 
and innominate veins. The muscles * almost touch below. 
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and slightly diverge above. The action is almoet exactly 
like that of the stemo-hyoid, but it acts directly upon the 
larynx, instead of the hyoid bone. 

The two muscles just described have an important relation 
to the region in which tracheotomy is performed. This opera- 
tion will be discussed in the description of the following 
Plate. 

OmO'hyoid, F, consists of two bellies united by a mesial 
tendon ; the anterior, F, arises from the lower border of the 
hyoid bone, external to the sterno-hyoid, and is directed 
downwards and outwards ; the posterior arises from the upper 
border of the scapula, behind the supra-scapular notch and 
from the supra-scapular ligament, and slants upwards and 
inwards to the tendon, but in a less vertical direction than 
the anterior. The tendon is bound down to the clavicle 
and first rib by deep cervical fascia. It is covered by 
the platysma only in front, then lies beneath the stemo- 
mastoid. The posterior belly is comparatively deep, but 
uncovered by muscle in the posterior triangle, though its 
origin is hidden by the trapezius. The muscle rests succes- 
sively upon the thyro-hyoid and stcrno-thyroid, the great 
vessels, the scalene muscles, and part of the brachial plexus. 
The action of the anterior belly is to depress the hyoid line, 
that of the posterior to draw forward the scapula. Both 
bellies, contracting together, act chiefly upon the hyoid bone. 

TTiyrO'hyoid, I. — Arising from the oblique line on the 
thyroid cartilage, it is inserted into the lower border of the 
body and great comu of the hyoid bone. It is a direct 
continuation upwards of the sterno-hyoid, and rests upon the 
thyroid cartilage, thyro-hyoid membrane, and the superior 
laryngeal artery and nerve. It is covered by the omo-hyoid 
and sterno-hyoid. Its action is to approximate the hyoid 
bone to the thyroid cartilage. 

The superficial muscles in the submaxillary region are now 
partly exposed. 
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The Digastric, B, like the omo-hyoid^ consists of two fleshy 
bellies and a median tendon. The anterior is attached to a 
depression close to the symphysis of the lower jaw^ and is 
directed downwards and outwards. The posterior, Plate 1, 
I^g. 2, L, arises from a groove beneath the mastoid process, 
and is directed downwards and forwards. The tendon is 
conyez downwards, and is closely bound down to the hyoid 
bone by fascia; it is covered, or surrounded, by fibres of 
the stylo-hyoid muscle. The anterior belly is covered only 
by the platysma, and rests upon the mylo-hyoid ; it is joined 
to its fellow of the opposite side by fascia, and often by 
transverse muscular fibres. The tendon lies under the sub- 
maxillary gland, and rests upon the hyo-glossus and superior 
constrictor. The posterior belly lies underneath the parotid 
gland, and the origin of the sterno-mastoid and splenius, and 
insertion of the trachelo-mastoid, and rests upon the external 
carotid artery, the jugular vein, and the transverse process of 
the atlas, with the muscles arising from it. 

The action of the anterior belly is to depress the jaw, that 
of the posterior to move the head backwards. Both bellies 
acting together might possibly raise the hyoid bone. 

Mylo-hyoid, D. — With a broad origin from the mylo-hyoid 
ridge on the inner surface of the lower jaw, the muscle 
descends, to be inserted by a narrow attachment to the middle 
of the anterior surface of the body of the hyoid bone. The 
muscles of opposite sides are united in the middle line, and a 
few fibres of one muscle often pass, as in the present instance, 
transversely across those of the opposite side. 

On its anterior surface are the platysma and digastric, the sub- 
maxillary gland, and the submental vessels. It rests upon the hyo- 
glo6SUS,stylo-glossus, genio-hyoid, and genio-hyo-glossus muscles 
(vide Plate 4, Fig. 1), the deep part of the submaxillary and 
the sublingual gland, Wharton's duct, and the gustatory nerve. 
It acts as an elevator of the hyoid bone or a depressor of the jaw. 

Godlee's atlas. d 
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arteries. 

Facial. — On the right side the facial artery^ a, is seen as it 
winds over the margin of the jaw at the anterior border of the 
masseter, K^ and at b is its large submental branch. The 
submaxillary gland has been removed on the left side^ and the 
branch of the facial to it^ c, as well as the whole of the sub- 
mental branch, are shown. Above and below the hyoid bone 
are the hyoid branches of the lingual, d, that on the left side 
being unusually large. A small portion of each superior 
thyroid, e, e, is shown as it disappears beneath the sterno- 
thyroid muscle. In the middle line are two small twigs from 
the inferior thyroid, g ; and appearing between the two heads 
of the sterno-mastoid is a small twig, /, from some branch of 
the subclavian — usually the supra scapular. 

VEINS. 

The description of the common facial vein will be best 
given with that of the next Plate. 

The lower part of tl»e anterior jugular, /3, and the transverse 
branch which usually unites the two in this position, are shown. 
These will be referred to again in discussing the operation of 
tracheotomy. 

NERVES. 

The nerves in this region have been before seen — Plate 1, 

Fig. 1. 

The superficial cervical, 1, appearing rather below the middle 
of the sterno-mastoid, runs inwards and upwards, sending off 
numerous branches, the upper of which join freely with those 
of the infra-maxillary branch of the facial, 2. A small piece 
of the hypoglossal, 3, is seen on the left side, above the 
hyoid bone. 
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PLATE IV. 

Fig. 1. 

This dissection is carried more deeply than the last^ and is 
especially intended to show the mutual relations of the great 
vessels. It also shows the next stage in the dissection of the 
submaxillary region. 

In order to obtain it from the last the sternal heads of both 
stemo-mastoids were cut away^ and the omo-hjoids and the 
stemo-hyoids, and the left sterno- thyroid, were removed com- 
pletely, the right sterno-thyroid only in part. 

In the submaxillary region the right digastric, both mylo- 
hyoids, and the left hyo-glossus muscle, and hypoglossal and 
gustatory nerves, were taken away. 

Lastly, the first piece of the sternum was cut out and taken 
away, with the muscles attached to it. 

Lymphatic Glands. — One of the mediastinal glands, +> is 
shown. A number of lymphatic glands, not shown in the 
drawing, pass across the submaxillary region, uniting the deep 
series of the two sides (p. 8). They are important, because 
they are affected secondarily to inflammatory or malignant 
disease of the tongue and mouth. Myxomatous tumours, in 
connexion with the salivary glands and cysts (serous mucous 
or sebaceous) of the sublingual region, may occur in this part, 
rendering the diagnosis of tumours in this part sometimes 
difficult. In the removal of any of these it is easy to displace 
or remove the submaxillary gland. 

The submaxillary gland is principally shown on Plate 3, 
Pig. 2, % The deep part of it is here drawn, x . It is shown 
in side view in Plates 1 and 2. It is disc-shaped, and con- 
sists of large flattened lobules. It is contained in a sheath of 

d2 



36 [Plate 4, Fig. 1.] 

deep cervical fascia^ the npper aod outer part of which, strong 
and attached aboTC to the styloid process, is called the stylo- 
maxillary ligament, and separates this gland from the parotid. 
Lying below and beneath the outer third of the lower jaw, it 
rests for the most part on the mylo-hyoid muscle, but partly 
on the hyo-glossus and stylo-glossus, and overlaps the digastric 
in many cases. It sends a deep prolongation round the margin 
of the mylo-hyoid muscle, x , from which is prolonged Wharton's 
duct. 

In a groove on the posterior surface and upper border of the 
gland is lodged the facial artery, which gives off while in this 
groove its glandular branches. In connexion with the deep part 
of the gland is the submaxillary ganglion, and above it is the 
gustatory nerve for a short distance, and the sublingual gland. 
The main part of the gland is separated from the sublingual by 
the mylo-hyoid muscle. The duct opens into the mouth on the 
side of the fraenum linguse, after being joined by some small 
ducts from the sublingual. 

The gland is affected in mumps, and is subject to enlarge- 
ments, which may be idiopathic, or may depend upon calculous 
or other obstructions to Wharton's duct. The entrance of the 
duct into the mouth is marked by a small papilla. Catheterisa- 
tion or probing is easily practised, if the direction of the duct 
be borne in mind. 

The sublingual gland, f, appears above the gustatory nerve, 
which is here seen to wind round it. 

The thyroid body, *, belongs to the class of ductless glands. 
It consists of two lobes, often of unequal size, united at their 
lower parts by a median portion, or isthmus. The lobes are 
pear-shaped, with the narrow part upwards, and extend gene- 
rally as high as the middle of the posterior border of the 
thyroid cartilage. They lie on the trachea and larynx, but 
overlap the carotid vessels, and usually touch the pharynx and 
oesophagus. The isthmus rests upon the third and fourth rings 
of the trachea, but varies very much in size and shape, and 
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may even be absent^ as in some animals. In children the 
isthmus frequently covers the membrane uniting the trachea 
with the larynx^ and it is not uncommon to find it actually 
over the cricoid cartilage. The gland is covered by the 
stemo-thyroid, omo-hyoid, and sterno-hyoid muscles. From 
the isthmus or one of the lobes a process^ called the pyramidal 
process^ is often prolonged to the hyoid bone ; and from the 
hyoid bone are continued downwards^ either to this or some 
other part of the gland^ a few muscular fibres (levator glandulse 
thyroidese). 

The superior thyroid artery enters it at its upper part^ and 
the inferior thyroid at the lower. The veins are superior 
middle and lower^ the two former joining the internal jugular^ 
the last the innominate. 

Enlargement of the thyroid gland is easily detected, because 
such a tumour moves up and down with the larynx during 
deglutition. Besides rare malignant affections, it is liable to 
two more or less common causes of enlargement. Exophthal- 
mic goitre is a vascular swelling of the gland, associated with 
a spansemic condition; it is accompanied by well-marked 
constitutional symptoms, and is distinguished besides by the 
fact that it exhibits expansile pulsation. It must be remem- 
bered that a pulsation is transmitted to all enlargements of the 
thyroid body which extend over the carotid vessels. The 
other common form of enlargement is called by many names 
— wen, Derbyshire neck, bronchocele, goitre, &c. They may be 
solid or cystic, or a combination of the two conditions. 
The cause appears to depend partly on locality and partly 
on diet — certain kinds of soil, and the deep, narrow valleys 
amongst high mountains, appearing to favour the disease. 
It is remarkable that goitre is often associated with one 
form of cretinism, while in another the gland is either very 
small or absolutely deficient. The gland has been a few 
times successfully removed, whilst more than one attempt 
to do 80 have proved fatal. The danger arises from h»mor- 
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rbage. The only safe method of performiDg the operation 
IB to secure the superior and inferior thyroid arteries by 
strong ligatures — which include the part where they enter — 
passed close to the capsule before the vessels are cut ; but it 
must be remembered that the shrinking of the tight capsule, 
derived from the deep cervical fascia after the removal of the 
gland, will be not unlikely to relax even a ligature which was at 
first very tightly applied ; to avoid this danger, two ligatures 
may be passed at each point, one of which is tightened while 
the other is kept in reserve. Fortunately even large goitres but 
seldom cause much inconvenience, so that, except for the sake 
of remedying a deformity, this operation is not one that is 
often called for. 

The operation of tracheotomy may be here shortly considered. 
It may be performed either above or below the isthmus of the 
thyroid gland. In the former case an incision one inch or 
more long is made below the cricoid cartilage, and in the latter 
above the episternal notch; and after dividing the subcutaneous 
and deep fascise it is carried more deeply in the interval between 
the sterno-hyoid and sterno-thyroid muscles, Plate 3, Fig. 2, 
avoiding such vessels as may be seen and tying such as are 
cut, until the trachea has been fully exposed^ when it may be 
steadied with the finger, or better with a sharp hook held in 
the left hand, while with the right an incision is made from 
below upwards through two or three rings of the trachea. 
The isthmus of the thyroid gland may be pulled down or up, 
or even cut through without danger. 

The low operation has been warmly advocated by some 
surgeons, and the high one by others. Cases may, of course, 
arise in which the former is obviously indicated; but in most 
instances where the obstruction is known or expected to be 
below the level at which the high operation would be done, 
any operation is counter-indicated. It is not easy to see any 
advantage which the low operation possesses over the high, 
while several difficulties and disadvantages undoubtedly exist. 
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Ist. The trachea is at a great depth in a well-developed 
subject^ and in the short neck of a fat child the minnte tube 
is very difficult to find. 

2nd. There is a subcutaneous plexus of veins uniting the 
two anterior jugulars^ from which troublesome haemorrhage 
may be experienced. 

3rd. The thymus gland in the infant often projects far into 
the neck^ to the serious inconvenience of the operator. 

4th. The large left innominate vein, generally distended 
with blood, is in uncomfortable proximity to the lower end 
of the incision, and on each side of it are the two inferior 
thyroid veins. 

5th. The danger from infiltration of pus behind that layer 
of deep cervical fascia (p. 2) which lies behind the sterno- 
thyroid muscles, into the anterior mediastinum is undoubtedly 
greater the nearer that region is approached. 

No important arteries are liable to injury during the opera- 
tion. Arches pass across both above and below the thyroid 
body, formed by the superior and inferior thyroid arteries 
respectively. 

Laryngotomy is practised in the crico-thyroid membrane. 
A short longitudinal incision is made in the skin. The mem- 
brane is reached after dividing the superficial and deep fascise, 
and separating the sterno-hyoid and sterno-thyroid muscles ; and 
is then punctured by a small transverse incision of sufficient size 
to admit the tube. The small crico-thyroid artery is almost 
necessarily divided, but its size is generally insignificant. 

The StylO'hyoid Ligament ^ =, is an indistinct band of fascia 
which passes from the tip of the styloid process to the small 
comu of the hyoid bone. It represents a part of the series 
of structures developed in the second, or hyoid, of the 
pharyngeal plates in the foetus. In many animals, and some- 
times in man, it is ossified. The middle constrictor arises in 
part from it, and a band of muscular fibres (stylo-hyoideus 
alter) may run along it and apparently replace it. 
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Pleura. — ^A small portion of each pleura is here exposed ; 
but in the normal state they would^ no doubt^ project nearer 
to the surface. It waa not, however, possible in the present 
instance to inflate the lungs. Attention is directed to the 
fact that a larger portion of the left pleura than of the right is 
shown on removing the first piece of the sternum, and that> in 
consequence, the surface of the right as it is shown is more 
vertical than that of the left. The superior cava descends 
between the two. 

MUSCLES 

(In the Submaxillary Region). 

GeniO'ht/oid, E. — Arising by a narrow origin from 
the lower of the two tubercles on the inner surface of 
the lower jaw, the muscle widens as it descends, and is 
inserted into the middle of the upper border of the hyoid 
bone. The muscles of opposite sides are in contact in the 
middle line; they are covered by the mylo-hyoids, and rest 
upon the genio-hyo-glossi and hyo-glossi. Their action, singly 
or combined, is to approximate the hyoid bone to the lower 
jaw. Either bone may be the fixed point from which the 
muscle acts. 

Hyo-glossus, C, arising from the body and both comua 
of the hyoid bone; the muscle ascends almost vertically to 
the back of the dorsum of the tongue. Here it joins with 
the stylo-glossus and other muscles to form a wide, inverted- 
slipper-shaped expansion, which covers the dorsum, sides, and 
tip of the tongue. In contact with its anterior or outer 
surface are the mylo-hyoid and digastric muscles, the sub- 
maxillary and sublingual glands, and Wharton's duct, and the 
hypoglossal and gustatory nerves. Beneath it are the genio- 
hyo-glossus, the stylo-hyoid ligament, =, and middle 
constrictor, the lingual artery, and the glosso-pharyngeal 
nerve. Above it is the mucous membrane of the mouth. Its 
action is to draw the edges of the tongue downwards in 
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oppodtion to the stylo-glossus^ and to render the upper surface 
of the organ oonvex. 

The Genio-hyo-glossuSf J), better seen in Fig. 2, arises 
from the upper of the genial tubercles. Its fibres radiate 
forwards^ backwards^ and downwards; the anterior pass to 
the tip of the tongue^ the lower to the middle of the 
posterior part of the body of the hyoid bone^ and the inter- 
mediate ones are distributed along the upper surface of the 
tongue^ where they blend with the fibres of the cortex. It is 
in relation by its anterior border with the mucous membrane 
of the mouth, by its lower with the genio-hyoid ; its inner 
surface is in contact with its fellow of the opposite side^ and 
its outer with the inferior lingualis, the hyo-glossus and 
stylo-glossus, the stylo-hyoid ligament, and middle con- 
strictor, the lingual artery, the glosso-pharyngeal nerve, and 
the sublingual gland. 

The action of the lower fibres is to protrude the tongue, of 
the anterior to retract it, and of the intermediate ones to 
flatten its upper surface. Acting as a whole, it will render the 
upper surface of the tongue convex. 

The comprehension of the mutual relations of the structures 
in the submaxillary region will be facilitated by a study of 
a later dissection, Plate 8, Fig. 2, showing these structures in 
side view. 

ARTERIES. 

The Irmominate, a, is only shown in part ; its relations wiU 
be studied in connexion with the description of the thorax. It 
may be seen here, however, to extend from the midstemum 
opposite the second costal cartilages to the right sterno- 
clavicular articulation. 

The reader will gain a good idea from this drawing of the 
dangers that must attend the ligature of this vessel. It may 
be done on the dead subject by making an incision along the 
lower third of the inner border of the sterno- mastoid, and 
another two inches or more along the clavicle, dividing the 



42 [Plate 4, Fio. 1.] 

sternal^ or both heads of the sterno- mastoid and the sterno- 
thyroid and sterno-hyoid muscles. Drawing outwards the 
internal jugular vein and vagus nerve^ and separating the 
innominate vein with the finger from the artery. The needle 
is then passed from the outer side so as to avoid puncturing 
the pleura^ which covers the artery on this aspect. 

Several varieties in the operation have been suggested. An 
easy method on the dead subject is by making an incision in 
the same direction as that for ligature of the third part of the 
subclavian^ but longer ; the clavicular head only of the 
sterno-mastoid is divided if this plan is followed out. 

The Common Carotid, b, c, artery is longer on the left than the 
right side^ but as only the cervical part of the former is to be 
now considered^ the description of both may be given together. 
Beginning behind the sterno-clavicular articulations^ they 
extend upwards and outwards to the level of the upper border 
of the thyroid cartilages, Avhere they bifurcate into the internal 
and external carotids. Enclosed in a sheath, which also in- 
cludes the internal jugular vein and vagus, each is in contact 
anteriorly with the sterno-mastoid and superior and middle 
thyroid veins above ; the omo-hyoid and sterno-thyroid, with 
the thyroid body and descendens noni in the middle part of 
its course, and the sterno-clavicular articulation below. The 
left has also in front of it the jugular vein. 

Behind it are the longus colli and rectus capitis anticus 
major muscles, the sympathetic nerve, the inferior thyroid 
artery, and recurrent laryngeal nerve. (Compare Plate 2.) 
To the outer side is the jugular vein and the vagus, and to 
the inner the trachea and larynx, and the cesophagus and 
pharynx, and the thyroid body. 

The two vessels are separated below merely by the width 
of the trachea, but above by the much wider thyroid cartilage. 
They are much deeper at their commencement than at their 
termination. The difference between the relations of the 
vessels of opposite sides consists in the fact that the vein lies 
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in front of the lower part of the left artery^ and that the vagus 
is distinctly in contact with its outer side^ while on the right 
side the vein is separated below by a slight interval from the 
artery, in which interval the vagus is to be seen. 

In tying the common carotid the point chosen is that oppo- 
site the cricoid cartilage, where it is crossed by the omo-hyoid 
muscle. An incision three inches in length, through skin and 
fascise, is made upon the anterior edge of the sterno-mastoid. 
On turning this out, and the upper border of the omo-hyoid 
slightly down, the sheath of the vessels and descendens noni 
nerve are reached. The sheath is to be opened at the inner 
side, and the needle passed from without inwards ; both these 
precautions are taken in order to avoid the vein. 

There is a dilatation of the vessel at its termination, from 
which arise the internal and external carotids. Nothing will 
be said here about the former, except that it is at its com- 
mencement external to the external carotid, but soon passes 
inwards and behind it. 

The External Carotid, d, reaches as far as the level of the neck 
of the condyle of the lower jaw, and is continuous in direction 
with the common carotid. The first part of the artery is com- 
paratively superficial, as it is covered only by the anterior 
border of the sterno-mastoid and the cutaneous structures. 
Above it passes under cover of the digastric muscle and enters 
the substance of the parotid gland, as will be shown in dissec- 
tions of the side of the head. Plates 7 and 8. The general de- 
scription of the vessel will also be given in connexion with them. 
The origin of the lower part of the facial and lingual arteries, 
and the branches of the former below the jaw, are shown here ; 
but the superior thyroid alone will be described in detail. 

Superior Thyroid, f, arising just above the commence- 
ment of the external carotid, runs at first inwards and 
then downwards beneath the sterno-hyoid and sterno-thyroid 
muscles till it reaches the thyroid body, in which it ends by 
numerous branches which join freely with those of the inferior 
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thyroid. It supplies branches to the muscles between which 
it passes^ as well as the following : — Hyoid, Often very small; 
runs along the lower border of the hyoid bone and anastomoses 
with the hyoid branch of the lingual. These Teasels often 
mutually replace one another. Superior Laryngeal. Enters 
the larynx with the superior laryngeal nerve. Siemo-ma$Und. 
Runs down the anterior border of the sterno-mastoid, and so 
superficial to the sheath of the great vessels. This branch is 
often deficient when^as in this subject^the stemo-mastoid branch 
of the external carotid is well developed. Crico-ihyraid, g, A 
very small branchy which runs along the crico-thyroid mem- 
branc; and is of importance only because it is generally cut in 
laryngotomy. In this case the artery of the left side came 
from the hyoid branch of the lingual — a not uncommon con- 
dition. In almost all cases an anastomosis exists between the 
two vessels. 

VEINS. 

Some surprise may be felt at the size of the jugular veins 
in this drawing. They were dissected as little as possible^ and 
then represented accurately to scale. 

The Common Facial Vein, 0, or temporo-maxillary, is formed 
near the angle of the jaw by the union of the anterior and 
posterior facial veins^ or^ as they may be called, the facial 
and temporal; the anterior facial communicates with the 
anterior jugular in front, and is formed by the union of 
superficial and deep branches ; the superficial is the facial vein 
proper, and the deep come from the pterygoid plexus. The 
posterior facial vein communicates with the external jugular, 
and has also superficial and deep tributaries ; the former come 
in part from the temporal, the latter in part from the 
pterygoid plexus. This pterygoid plexus is in the lower part 
of the temporal fossa, between the temporal and external 
pterygoid and the two pterygoid muscles. It receives 
branches corresponding with those of the internal maxillary 
artery, and communicates with the cavernous sinus. 
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The lAngtml and Superior Thyroid veins may open into the 
internal jugular^ or often^ as in this instance^ they join the 
common facial. 

The Middle Thyroid joins the internal jugular. In this 
instance this vein was present only on one side^ and joined 
the common facial. 

Internal Jugular, t, i,.— The upper part of this large vein 
is shown in other Plates. The difference in the relation of the 
lower portions to the carotid arteries is shown here. It will 
also be noticed that while the right passes down to join the 
subclavian considerably external to the sterno-clavicular articu- 
lation^ the left, lying over the artery, is almost, but not quite, 
behind this joint. As a result of this, the right is behind the 
interval between the sternal and clavicular heads of the stemo- 
mastoid, whereas the left is more or less covered by the sternal 
head. It is well known to physicians that in cases of anaemia 
the venous hum is heard on the right side only, or much 
more easily there than on the left. It seems probable that the 
obstruction to pressure from the stethoscope, which the sternal 
head of the sterno-mastoid offers, is sufficient to account for 
this otherwise rather anomalous difference ; but it may be 
suggested also that, whereas on the right side the vein can be 
pressed backwards against the spinal column, covered by the 
longus colli muscle, on the right side part of the pressure 
must be exerted upon the subjacent common carotid artery. 

Left Innominate Vein, y. — ^This vein is very oblique. It crosses 
downwards and to the right from the left sterno-clavicular 
articulation to the right side of the commencement of the 
innominate artery, where it is joined by the right innominate, /3. 
It lies on the great trunks springing from the arch of the 
aorta, and is in contact with the left pleura. It receives the 
internal mammary, S, superior intercostal, and inferior thy- 
roid veins, e. The right inferior thyroid opens usually at the 
point of junction of the two innomiuatcs. 
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Fig. 2. 

This is intended to show the deepest dissection of the sob- 
maxillary region and some of the relations of the thyro- 
hyoid membrane. The sides of the drawing would^ if 
filled in^ be the same as in Fig. 1. In order to make it, 
the veins have first been taken away. In the submaxillary 
region, the submaxillary and sublingual glands, with the hypo- 
glossal and gustatory nerves, were removed. On the left side 
the hyo-glossus. A, was almost completely removed, but the 
cut ends of the gustatory, 8, and hypoglossal, 7, nerves, and 
Wharton's duct, x, were left. All the muscles descending 
from the hyoid bone were then taken away, with what re- 
mained of the sterno-thyroid ; and, lastly, the trachea was 
exposed by removing the thyroid gland. 

The shape of the hyoid bone is now well seen; the two 
small cornua appear at its upper border, and the attach- 
ment of the stylo-hyoid ligament to the left one is shown. 
It should be noticed that the thyro-hyoid membrane, *, 
passes up behind the posterior surface of the bone to be 
attached to its upper border. A bursa exists between 
them in most cases, a cystic dilatation of which may 
form a tumour somewhat difficult of diagnosis. The pur- 
pose which is served by the attachment of the membrane to 
the upper border of the posterior, or lower surface, is an 
economy of space, for when the larynx is drawn up, it is 
enabled by this arrangement to slip behind the hyoid bone. 
The ligament is broad and strong, the strongest part being in 
the centre ; under the thyro-hyoid muscles it becomes thinner^ 
but is reinforced again between the tips of the great cornua 
of the hyoid bone and the upper cornua of the thyroid carti- 
lage by strong bands of fibres, called the lateral thyro-hyoid 
ligaments. Its attachment below is to the upper border of the 
thyroid cartilage for its whole length. A piece of the mem- 
brane, as well as part of the thyroid cartilage, have been cut 
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away in the middle line, in order to show the epiglottis, \\, and 
the mucous membrane of the mouthy which lie in contact with 
their posterior surfaces. Fat and mucous glands intervene^ 
and a considerable thickness of them has to be removed in 
order to expose the epiglottis as clearly as it is shown in the 
drawing. The superior laryngeal artery and nerve pierce the 
sides of the membrane. 

The wound in a ease of suicidal cut-throat is usually in the 
thyro-hyoid membrane^ and the epiglottis is thus divided at 
the level at which it is beginning to expand. The vocal cords, 
it will be remembered, are attached about the middle of 
the posterior surface of the thyroid cartilage — i.e., just below 
the level at which the cartilage has been removed in this 
preparation. A section of the epiglottis, as well as the vocal 
cords, are accordingly commonly seen in cases of cut-throat. 
Occasionally, however, the incision is made either through the 
thyroid cartilage, at a variable level, or immediately above the 
hyoid bone. In the former case the patient is not unlikely to 
escape with a trifling injury ; in the latter he divides some of 
the origins of his lingual muscles, and runs a considerable 
chance of wounding his lingual artery. The danger, indeed, 
of wounding this is much greater than that of wounding the 
carotid, which, as has been said, is protected by the prominence 
of the larynx. It is in the rarest form of cut-throat — i,e , 
through the trachea, that the great vessels of the neck are 
most endangered. 

MUSCLES. 

The hyo-glossus, A, is more distinctly shown in this than in 
the last drawing. On removing the submaxillary gland the 
mucous membrane, f f, is seen at the point where it is reflected 
from the cheek on to the under surface and sides of the tongue, 
at which level it begins to cover the surface of the hyo-glossus. 
The structures which lie beneath the hyo-glossus on the surface 
of the genio-hyo-glossus are displayed on the left side. 



^ 
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NERVES. 

The two pneumo-ffostrics, 1, 1, appear at the lower part of 
the neck. The difference between the relations of the nerres 
of the two sides to the arteries may be again pointed out. In 
the angle formed by the hyo-glossus^ A^ and stylo-glossus, B, are 
seen the glosso-pharyngeal^ 6^ and the pharyngeal branch of the 
vagus, 4. On the opposite side the glosso-pharyngeal alone is 
shown as it penetrates the fibres of the genio-hyo-glossus. The 
other nerves are described elsewhere. 
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PLATE 5. 
Fig. 1. 

This is the ordinary dissection to expose the posterior 

f Wangle, It is accomplished by reflecting the skin from an 

s^rea extending half an inch below the upper border of the 

c^lavicle^ and the same distance beyond the posterior edge of the 

^ter no- mastoid^ A^ the anterior edge of the trapezius^ B^ and the 

si.pproximation or meeting of these two muscles above. After 

:K-eiiioying the skin, the platysma is reached^ beneath which 

^re some branches of the cervical nerves and the external 

jugular vein lying upon the deep cervical fascia (p. 6). The 

'fascia must be removed, as well as some fat filling the 

space, when the dissection shown in the drawing will be 

dlisplayed. 

The precaution of drawing down the arm and rolling the 
liead over to the opposite side is usually taken, as was done in 
Ibis case. This renders the muscles tight, but it also gives a 
length to the neck which is apparently out of proportion. 

The posterior triangle varies very much in shape. Its base 
is formed by a variable part of the upper border of the 
clavicle, usually about the middle third ; but as the width of 
both stemo-mastoid and trapezius is liable to great variation, 
the base may be in some cases very small, or even absent, in 
which case there is, of course, little or no triangle. These 
two muscles form respectively the anterior and posterior sides 
of the triangle, and their approximation above represents its 
apex. Again, the width of the insertions is in some subjects 
mach greater than in others, so that while the apex is 
occasionally quite acute, it is in others truncated. When 
this occurs, and the splenius, D, is also a narrow muscle, a 
portion of the complex us, C, makes its appearance in the floor 

GoDLKE's ikTLAS. £ 
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of the space. The triangle is divided into two parts by the 
posterior belly of the omo-hyoid, H; or rather, this muscle 
cuts off a very small portion from the lower part of the 
triangle. Here, again, there is great variation. The omo- 
hyoid may be lower, and the clavicle higher than usual, in 
which case the lower or clavicular portion is reduced to very 
small dimensions; but, on the other hand, the opposite con- 
dition of things may exist, under which circumstances it bears 
a larger proportion to the upper or occipital. The triangle is 
roofed in by a layer of cervical fascia (p. 2), which sends 
down septa between the muscles entering into the formation 
of its sides and walls. The floor consists of the following 
muscles, which are only seen in part : — a very small portion 
of the coraplexus, C, sometimes, though not always, shows 
at the upper part ; then the splenius, D, levator anguli sca- 
pula;, E, and middle scalenus, F, follow in order; quite at 
the base is the first digitation of the serratus magnus, I ; the 
extent to which this is exposed being liable to great variation. 
If the sterno-mastoid be in the least displaced, the outer edge 
of the scalenus antic us, G, is seen. It is shown in the present 
drawing, though it must be remembered that in a carefully- 
dissected part it should be altogether hidden by the sterno- 
mastoid. 

More or less fat fills the liollow of the triangle, in which 
are discovered the following structures : — 

ARTERIES. 

The third part of the subclavian, a, just reaching above the 
clavicle, and more or less clearly seen as the omo-hyoid takes 
a high or a low position. Immediately behind the clavicle 
may be felt, but hardly seen, the supra-scapular; and above 
the omo-hyoid are the superficial cervical, b, and transverse 
cervical, c {vide p. 19); and higher still, running over the 
middle scalenus, are branches of the ascending cervical, d. At 
the apex of the space the occipital, e, may or may not be seen ; 
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this depends on tbe same causes which inflaence the appearance 
or not of the complexus. 

VEINS. 

The only veins are the external jugular, a, with its various 

tributaries corresponding to the supra-scapular^ transverse^ and 

superficial cervical arteries. This usually passes over the 

omo-hyoid, but not unfrequently behind it, as in the present 

instance. 

NERVES. 

At the upper part the great occipital , 13, is sometimes 

seen, and the spinal accessory, 8, runs obliquely across the 

space about the middle. Appearing from behind the stemo- 

mastoid are the various branches of the cervical plexus, which 

^we have before traced to the edge of that muscle (p. 10) — 

viz., the small occipital, 1, great auricular, 2, the superficial 

cervical, 3, the sternal, 4, clavicular and acromial branches, 5, 

branches to Join the spinal accessory, and others to supply the 

trapezius and the levator anguli scapulae, 7 ; ard lastly, on 

the surface of the anterior scalenus, but not strictly in the 

triangle, the phrenic, 6. 

One cord of the brachial plexus, 9, is seen above the omo- 
hyoid, and from this there are three branches ; that to the 
rhomboids, 10, piercing the middle scalenus, the large supra- 
scapular, II, and the small nerve to the subclavius, 12, crossing 
the subclavian artery vertically. In this case a little nerve 
left this cord of the plexus, and entered the serratus magnus, 
but this is irregular. 

Lymphatic glands occupy the space in large numbers (p. 8), 
and receive the lymph from the back and sides of the head 
and neck. 

The surgical operations which are performed in this space, 
besides the opening of abscesses and the excision of tumours, 
in doing which the spinal accessory nerve must be carefully 
avoided, are ligature of the suliclavian {vide p. 16), and that of 

B 2 
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stretching the brachial plexus in cases of neuralgia^ tetanns, &c. 
There is no difficulty about this latter procedure. An incision 
is made, as in tying the subclavian^ but smaller^ and the 
nerves are sought above the omo-hyoid^ which the surgeon 
must avoid mistaking for them. They are cleaned to a 
greater or less extent^ and extended as much as may be 
thought desirable. 



Fig. 2. 

This dissection gives a general view of the brachial plexus. 
It is made by carrying an incision across the posterior triangle 
at the level of the upper border of the thyroid cartilage; 
then, vertical ones downwards along the anterior border of^ 
the trapezius and deltoid, and the posterior border of the 
sterno- mastoid, and continuing the last over the chest to the 
axillary border of the pectoralis major. The two vertical in- 
cisions are then joined by a transverse. one along the anterior 
fold of the axilla. The upper part of the dissection is that of 
the lower part of the posterior triangle with the omo-hyoid 
removed. Below the clavicle, after removing the superficial 
and deep fasciae, the pectoralis major, H, H, is cut and turned 
aside. This uncovers the pectoralis minor, I, I, a part of 
which has been taken away ; and the costo-coracoid membrane 
with the subclavius muscle, M, which were also laid bare, 
were separated from the clavicle and taken away ; and lastly 
the middle third of the clavicle — i.e., that part which corre- 
sponds to the base of the posterior triangle — was removed. 
A good deal of loose fat was removed from the axilla, in order 
that the parts might be fully displayed. 

The reader must be cautioned against supposing that the 
position of the parts here drawn is a natural one. After 
the structures have been cleaned by dissection, if the arm 
be drawn forcibly away from the side, the nerves are separated 
from the vessels by a considerable distance. In this case 
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the cut ends of the clavicle were slightly separated from one 
another^ but the artery remained nearly in its natural position. 
It was thought better to draw the structures in the position 
they assumed^ because in this way the nerves are better 
displayed; the actual relation of the parts has been already 
«hown in Plates 1 and 2. 

MUSCLES. 

All the muscles which are here exposed in part are 
described in the dissections of the neck and axilla. The 
g:eneral shape of the serratus magnus^ J, should be noticed, the 
heigbt to which it appears to reach in the neck after the 
renaoval of the clavicle, and the relation of the first digitation 
to the first part of the axillary artery. 

The pectoralis minor , I, was carefully stitched across before 
the central portion was removed, so that the insertion of the 
muscle is at a normal distance from the origin. 

ARTERIES. 

This will serve as a uniting link between the descriptions of 
the subclavian and axillary arteries. Several branches of the 
former are seen {vide p. 14), and amongst those of the latter 
the trifurcation of the acrumio-thoracic, g, and its acromial 
branch, as well as the commencement of the long Ihoradc, h, 

VEINS. 

The external jugular, 8, passes down in front of the anterior 
scalenus to join the subclavian, j3 ; the cephalic vein, y, joins the 
axillary, a, at its termination, and several large branches enter 
the axillary from the axilla; the subclavian separates slightly 
from its artery, as the anterior scalenus muscle insinuates 
itself between them. 

NERVES. 

The brachial plexus, — When the arm is drawn away from 
the side, and at the same time pulled down, the cords 
of the brachial plexus are stretched as in the figure. 
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They may be seen and felt^ under such circumstances, in a 
thin subject^ stretching obliquely across the posterior triangle 
of the neck. In the dissected subject they are then separated 
by a considerable interval from the subclavian artery^ although, 
as has been said, in the undissected subject, the lower cord of 
the plexus is in immediate contact with the vessel. The nerves 
which enter into the formation of the brachial plexus are the 
anterior branches of the fifth, \, sixth, 2, seventh, S, and eighth, 
4, cervical, and the first dorsal, 5. 

The manner in which they unite and subdivide is liable to 
very considerable variation : the arrangement which was found 
in the subject from which the drawing was made was very 
nearly that which is usually described as normal. 

The fifth nerve receives a small communicating branch from 
the fourth (which is not seen), and joins the sixth, either soon 
after their exit from the intervertebral foramina, or, as in this 
instance, at the outer border of the middle scalenus. The 
eighth cervical and last dorsal unite between the scalene 
muscles, but the seventh cervical remains as a separate trunk 
for some distance. From this point onwards accounts vary. 
According to some authorities the seventh unites with the 
upper cord, and thus two cords are formed which lie outside 
the first part of the axillary artery. They each give off a 
branch backwards, and these unite together to form a posterior 
cord, while the original trunks become the inner and outer 
cords of the plexus. These three cords occupy the positions 
indicated by their names with respect to the third part of the 
axillary artery. Another method of describing it agrees with 
that here figured. Beyond the edge of the middle scalenus 
the three trunks formed by the fifth and sixth, the seventh, and 
the eighth and first dorsal, each divide into an anterior and a 
posterior branch. The anterior branches of the upper and 
middle trunks form the outer cord, the anterior branch of the 
lower forms the inner cord, while the three posterior trunks 
unite together to form the posterior cord. 
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Opposite the coracoid process the three cords break up 
into large branches for the supply of the arm, &c. 

The branches are divided, for the sake of description, into 
two sets, those given off above and those below the clavicle. 

The commencement of most of them is seen in this dis- 
section. 

The branches above the clavicle are — 

The nerve to the rhomboids, 7, arises from the fifth nerve 
and pierces the fibres of the middle scalenus muscle. It runs 
outwards and downwards towards the upper angle of the 
scapula, after which it descends with the posterior scapular 
artery beneath the levator anguli scapulae and the rhomboid 
muscles, all of which it supplies. 

Nerve to the subclavim, 6, arising from the trunk formed 
by the fifth and sixth. This small nerve descends over the front 
of the third part of the subclavian artery to the subclavius 
muscle ; it is generally connected with the phrenic, 19, and 
sometimes by a rather large branch. 

Nerve to join the phrenic, leaves the fifth nerve under 
cover of the sterno-mastoid and joins the phrenic on the sur- 
face of the anterior scalenus. This, like the small nerves for 
the supply of the scaleni and the longus colli which arise from 
the lower cervical nerves in an irregular way, is not shown in 
this drawing. 

Supra-scapular, 8, the largest branch above the clavicle, leaves 
the cord formed by the fifth and sixth nerves and passes down- 
wards and outwards usually very close to the plexus itself, till 
it reaches the supra-scapular notch in the upper border of the 
scapula. Here the supra-scapular artery winds over it and over 
the supra-scapular ligament, while the nerve passes beneath 
the latter. It supplies the supra- spinatus and infra-spinatus 
muscles and the shoulder-joint. 

Posterior thoracic, 9 (nerve to the serratus), arises by two 
roots from the fifth and sixth nerves ; they unite in the sub- 
stance of the middle scalenus, so that the nerve appears by 
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))erforating that muscle. It lies behind the plexus and runs 
down on the surface of the serratus magnus^ which it supplies, 
to the lower part of the axilla. 

Of the branches given off below the clavicle, only a few are 
seen. 

External anterior thoracic, 10. — Arising from the outer cord 
of the plexus, the nerve passes over the first part of the axil- 
lary artery, and enters the under surface of the pectoralis 
major, H. It communicates with the following nerve : — 

Internal anterior thoracic, 11, 11. — Arising from the inner 
cord it passes forwards between the axillary artery and vein, 
and after being joined by a branch of the external anterior 
thoracic it enters the under surface of the pectoralis minor, I, 
which it su])plies. It appears again on the anterior surface o 
the muscle and enters the pectoralis major, which it supplies in 
part. 

The following branches to the arm are seen at their com- 
mencement in their natural relations to the artery : — 

External cutaneous, 12 (musculo-cutaneous or nervus per- 
forans Casserii), arises from the outer cord, and lies for a short 
distance external to the third part of the artery, but soon leaves 
it, perforating the coraco-brachialis. 

Median, 13. — Arising by two heads, one from the inner and 
the other from the outer cords of the plexus, the nerve lies 
outside the third part of the axillary artery. 

Irdemal cutaneous, 14, arises from the inner cord and lies 
in front (sometimes to the inner side) of the artery. 

Ulnar, 15, springs from the inner cord and lies to the inner 
side of the artery, between it and the vein. 

Nerve of Wrisberg, 16 [small internal cutaneous), also comes 
from the inner cord and lies to the inner side of the vessels ; it 
joins with the intercosto-humeral, 18. 

The following branches of the posterior cord are not seen 
without making a deeper dissection of the axilla and displacing 
the parts : — 
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Subscapular nerves. — They are three in number, and are 
called respectively long, middle, and short. 

Circumflex passes round the humerus to the back of the 
shoulder. 

MusculO'Spiral. — The largest branch of the plexus lies behind 
the axillary artery. 

A small cutaneous branch, \7, supplies the skin of the 
upper arm. 

At the upper part of the drawing are several branches of the 
cervical plexus, 20, and coming from beneath the pectoralis 
minor is the large inttrcosto-humeral, 1 8, the lateral branch of 
the second intercostal nerve. 
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PLATE 6. 
Fig. 1. 

The two figures of this plate illustrate the structures at the 
oack of the neck. 

The dissection for Fig. 1 was made by carrying an incision 
from about two inches above the occipital protuberance to the 
spine of the vertebra prominens^ and reflecting a flap of skin on 
each side^ included by this and two horizontal incisions for 
about three inches at each end of it. On the left side nothing 
except the superficial and deep fascia were removed; on the 
right side the trapezius and some of the nerves were taken 
away. 

On the left side is shown the apex of the posterior triangle^ 
but seen from a different aspect from that of Plate 5, Fig. 1 ; 
and here more of the posterior than of the anterior border 
appears. In this subject the trapezius and stemo-mastoid 
touched one another on the superior curved line, so that the 
apex of the triangle was acute, and not obtuse, as in the last 
plate. The splenius also had a wide origin, so that no part of 
the complexus appeared. This is the normal arrangement. 

MUSCJxES. 

The splenius, C, arising from the spinous processes and liga- 
mentum nuchae between the sixth dorsal and the third cervical, is 
inserted as two muscles. The upper, splenitis capitis^ is attached 
to the outer part of the superior curved line of the occipital 
bone and the mastoid process of the temporal almost to its tip ; 
the lower, splenius colli, passes beneath the levator angidi 
scapulae to be inserted into the upper two or three cervical pos- 
terior transverse processes. It acts in opposition to the stemo- 
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mastoid of its own side^ extending the head and upper part of 
the neck^ and drawing them backwards towards its own side ; 
it also bends the neck to the same side. 

ARTERIES. 

The arteries seen here are described elsewhere. At the upper 
part are the two occipitals, a, a, perforating the trapezius on 
the left, and appearing from beneath the splenius on the right 
(p. 77). On the surface of the sterno-mastoid are some large 
cutaneous branches of the posterior auricular, e. On the right 
side, below, are seen two branches from the subclavian, either 
"both from the superficial cervical, or else the upper, b, from 
the transverse cervical, the lower, c, from the superficial 

cervical. On the left are two small cutaneous twigs, rf, d, 

from the deep cervical, 

NERVES. 

The great occipital, 1, will be better seen in Plate 7. It 
perforates the trapezius with or close to the occipital artery. 

The third nerve, 2, appears internal to the great occipital, 
and joins it. 

The fourth, 3, and fifth, 4, appear close to the middle line, 
and rather below their respective vertebra. 

The other cervical nerves supply no cutaneous branches. 

The small occipital, 5, is just seen as it turns round the 
edge of the sterno-mastoid. It will be noticed that this and 
the great occipital, parts of the anterior and posterior branches 
of the second cervical nerve, which is the highest spinal nerve 
supplying cutaneous branches, here supply contiguous areas 
of skin. A similar arrangement is found below with the 
anterior and posterior branches of the first lumbar nerve. 



Fig. 2. 

This dissection, which shows the complexus muscle and the 
suboccipital triangle, was made from the last by reflecting on 
the right side the splenius, and on the left, after having 
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brought the dissection to the same stage, by reflecting the 
complexus and cleaning the structures underneath it. 
This figure should be compared with Plate 2, Fig. 2. 

MUSCLES. 

The prolongation of the erector spinse, consisting of the 
combined trachelo-mastoid and transversaiis cervicis, is seen 
at G. The former is going to be inserted on the posterior 
part of the mastoid process, the latter to the posterior trans- 
verse processes of the cervical vertebrae from the second 



the sixth. It acts as an extensor of the neck and head, and^ 
will help the splenius in rotating the head backwards, and to^ 
its own side. 

The complexus, E, a large muscle with vertical fibres, arises 
from transverse and articular processes in the back and neck- 
respectively, from the sixth or seventh dorsal to the third, 
cervical. It is inserted between the upper and. lower curved 
lines on the occipital bone. Its inner part, which is in con- 
tact with the ligamentum nuchse, consists of two fleshy bellies 
and an intermediate tendon, the biventer cervici^. This inner 
part of the muscle has often slips of attachment to one or two 
of the cervical spinous processes. The action of the muscle 
is to extend the head. 

Before reflecting the complexus the transverse process of the 
atlas appears beyond its outer edge with the muscles attached 
to it. After the muscle is taken away, the rest of the 
suboccipital triangle, the articular processes of the cer>'ical 
vertebrse, the semispinalis muscle, and the numerous vessels and 
nerves are exposed. 

Semispinalis, H. — See p. 27. 

Obliquus superior, K, arises from the transverse process of 
the atlas ; and, spreading out as it passes upwards and inwards, 
is inserted into a special depression above, or rather outside, 
the lower curved line of the occipital bone. It moves the head 
backwards. 
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Obliquus inferior, h, arises from the spine of the axis^ and 
is inserted into the transverse process of the atlas. It rotates 
the head to its own side. 

Rectus capitis posticus major, I, arises from the spine of the 
axis^ and is inserted into a special surface below the inferior 
curved line of the occipital bone. The muscle covers part of 
the rectus capitis posticus minor. Its insertion is mostly 
beneath that of the obliquus superior. It extends the head 
and rotates it to the same side. 

These three muscles bound the small suboccipital triangle, 
^hich^ it must be remembered, is a very minute space indeed, 
until the muscles have been separated by dissection. After 
dissection it is larger than that shown in the drawing, 
and then not only does the suboccipital nerve come out 
through it with a branch of the vertebral artery, but the 
vertebral artery itself, the posterior arch of the atlas, and 
the posterior occipito-atloid ligament appear to form the floor 
of the space. 

Rectus capitis posticus minor, J, arising from the posterior 
arch of the atlas, is inserted on to a special mark inside, and 
partly below that of the larger rectus. It simply extends 
the head. 

ARTERIES. 

For the description of the arteries shown here, the reader is 
referred to that of the deep cervical, p. 20, and that of the 
occipital, p. 77. The anastomosis between this and the princeps 
cervicis, b, and a branch of the vertebral, c, i§ well seen. 

NERVES. 

The description of the posterior branches of the cervical 
nerves is given at page 22. The arrangement of the first 
nerve, as there described, should be observed. Cutaneous 
branches, as was said above, are given only by the nerves 
between the second and the fifth. The sixth, seventh, and 
eighth pass beneath the semispinalis, and are purely muscular. 
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PLATE 7. 
Fig. 1. 

This drawing represents a dissection which is intended to 
show the superficial parts which are supplied by the branches 
of the external carotid^ with the exception of the superior 
thyroid. It is the first of a series of four dissections. 

The incisions by which this region was exposed were made — 

1st. Along the middle line, from the occipital protuberance 
over the vertex and face to the hyoid bone. 

2nd. From the occipital protuberance to a point a little 
behind and below the mastoid process. 

3rd. From the anterior end of the last parallel with the 
anterior edge of the sterno-mastoid muscle^ as far as the level 
of the hyoid bone. 

4th. This incision was joined to the lower end of the first. 

The dissection consisted simply in cleaning the parts which 
were exposed, and removing the deep cervical fascia covering 
the parotid gland and the masseter and sterno-mastoid muscles. 

The parotid gland, f, occupies the interval between the 
ramus of the jaw and the sterno-mastoid muscle, and is pro- 
longed forward by a separate lobule, the socia parotidis, ||, 
which varies considerably in shape. In this subject it was 
remarkably regular. From it the duct of Stenson passes, 
though it more commonly leaves the gland itself, but lies 
close to the socia. Attention is directed to the fact that the 
gland docs not reach up quite as high as the zygoma, *, in 
this instance, and that it is prolonged by a small lobe to a 
short distance below the angle of the jaw. It is important 
for the surgeon to bear in mind the position of Stenson' a duct, 
80 that he may avoid it in making incisions in this region. 
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It will most usually be found in a line between the lower part 
of the lobule of the ear and the nostril, though it has been de- 
scribed as lying in a line between the external meatus and the 
nostril. The transverse facial artery, /, lies above it, and a large 
branch of the facial nerve, 4, below. It is about two and a half 
inches long, and perforates the buccinator on a level with the 
second upper molar tooth. One or two lymphatic glands 
have been removed from the surface of the gland ; these, 
"when enlarged, may simulate parotitis. Tumours are com- 
mon in this region ; they usually consist of modifications of 
the structure found in the gland (mixed cartilage, myxoma, 
and adenoid), but often appear unconnected with the gland itself. 
By looking at Fig. 2, the structures will be seen which lie 
in the substance of the gland — viz., the external carotid artery 
dividing into its terminal branches, the commencement of the 
external jugular vein (here, however, irregular), and the facial 
neinre dividing into its main divisions, and giving off the 
posterior auricular, 2. The gland sends inwards two prolonga- 
tions — one in front of the styloid process into the glenoid cavity, 
and the other behind it but beneath the mastoid process. 

MUSCLES. 

Occipito-frontalis, B. C. — The anterior belly, B, corresponds 
in structure with the pale and weak muscles of the face ; the 
posterior, C, is, on the other hand, dark and red. The external 
fibres of the latter pass very much forwards, so as to lie 
parallel with those of the retrahens aurem, R. Some few 
tendinous fibres pass downwards, crossing obliquely those of 
the insertion of the stemo-mastoid, S. The fascia is firmly 
connected with the skin, but very loosely with the pericranium ; 
it is attached along the superior curved lines and to the occipital 
protuberance. At the sides it blends with the temporal fascia at 
a varying distance from the middle line. The fasciae of the two 
sides are continuous, but they are more closely bound down to the 
pericranium between the anterior bellies than behind. The 
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result of the lines of attachment of this aponeurosis influences 
the direction in which fluid existing beneath it will burrow ; in 
front it will form a tumour behind the orbicularis palpebrarum^ 
while behind it will be limited by the occipital protuberance 
and the superior curved lines. The muscles of the ear were, 
in this subject, well developed, and of a very distinct shape ; 
the attrahens aurem, Q, especially, is larger than usual. Both 
this and the attollens aurem, P, arise from the thin lateral prolon- 
gation of the epicranial aponeurosis, and are inserted^ the 
former into the fore part of the hclix^ the latter into the back 
of the fossa of the antihelix. 

The muscles surrounding the eye, nose, and mouth will b^ 
considered more in detail in the discussion of these particulai" 
regions. It is only necessary now to explain a few pecu— 
liarities and some details which are seen only in a general 
view. 

Orbicularis palpebrarum, A. — The lower fibres are broad and 
disconnected, and lose themselves indefinitely on the surface 
of the levator labii superioris and levator labii superioris alaeque 
nasi. 

Zygomatici, I, J. — In this, as is often the case, there was 
really only one muscle, the division shown in the Plate being 
somewhat artificial. These muscles are liable to very con- 
siderable variation, and the smaller is often almost indistin- 
guishable from the lower fibres of the orbicularis. 

Risorius, was not to be distinguished. It consists of a 
few of the thin upper fibres of the platysma, and is attached 
externally to the fascia over the masseter^ and internally to 
the orbicularis. The plaiysmay U (virfep. 3), indeed, had a very 
distinct upper border. Its attachment for two inches to the 
lower border of the jaw is well shown, and the manner in 
which it blends with the muscles of the mouth. The following 
woodcut illustrates another and more common arrangement of 
these two muscles. 

Levator anguli oris, K. — The fibres of this muscle are 
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ilwaya directly continuous in direction with those of the 
depresBor ang^H oris, L. 

Levator menti, N. — ^The insertion of this muscle into the 
■kin of the chin is here vider than naual. It fills the 
triufular inteiral between the two depressors of the lower 
lip, U. 

MatKter, T. — Consists of two parts, superficial and deep, 
'flie former arises from the anterior two-thirds of the lower 
border of the zygomatic arch, its fibres pass downwards and 




A. Ritorina. B, B. PI&lygniK. C. Zjgommticiu minor, apparently 
put of orbicnlaris palpebrsmm, crotBed by lome iuperfici&l fibres of 
the latter, and joiniDg the levator labii anperiorig. D. Zygomatico* 

1. laferior labial. 2. Inferior coronary, S. Superior coronary. 4. 
Artery of leptiiiii. 6. Lateral naaal. S. Angular. 

backwards, and are inserted into the lower half of the outer 
nir&ce of the ramus of the jaw ; the latter arises from the 
posterior third of the lower border of the arch, and from its 
<leep surface, and its Rhres, which are short, pass dowDwards 
and forwards to be inserted into the upper half of the outer 
nuface of the ramua of the jaw and coronoid process, and are 

GODLU'a ATI.Aa. f 
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often united by tendinous bands with the temporal muscle. 
On raising the parotid gland in order to expose it, the neck of 
the condyle of the jaw and part of the external lateral liga- 
ment are uncovered behind the border of the masseter. The 
masse ter simply elevates the jaw. 
Stemo-masiaid, S. — (Vide p. 3.) 

VESSELS. 

With two exceptions, b and c, all those seen in this Plate 
are branches of the external carotid. The arteries of the face 
and scalp are remarkable for their tortuosity. This is most 
marked in the occipital, but is often very great in the temporal 
and others. 

Occipital, d, — Situated midway between the occipital pro- 
tuberance and the mastoid process. The artery soon divides 
into several irregular branches, which anastomose freely with 
those of the opposite side, as well as with the posterior 
auricular, e, and the temporal, a. A small anterior branch 
usually supplies the back of the ear, but in this case did not 
reach so far. The remainder of the vessel is seen in later 
dissections. The position of the vessel should be remembered 
by the surgeon. A divided occipital artery, if it retract 
into a wound of the scalp, is often very difficult to secure, 
and may lead to very troublesome haemorrhage, to which a 
pad or acupressure needle, accurately applied, will efficiently 
and at once put an end. 

Temporal, a, — The trunk appears above the parotid gland, 
in front of the ear, and at a variable distance within two 
inches above the zygoma divides into two branches. The pos- 
terior, running backwards, anastomoses with its fellow of the 
opposite side, as well as with the posterior auricular and occipital 
arteries. The anterior is of more importance to the surgeon. 
It lies at the distance of about one and a quarter inch behind 
the external angular process of the frontal bone, and, running 
forwards, anastomoses with the supra-orbital and frontal. It 
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is the artery from which blood is taken^ if the temporal artery 
be selected for that purpose, aud it is a point to be avoided in 
the operation of trephining, as it lies^ opposite the orbit, a 
quarter of an inch in front of the great anterior branch of the 
middle meningeal (vide footnote, p. 81). In this case the ante- 
rior branch was low, and reinforced the supra-orbital artery, 
which was here very small. The small anterior auricular 
branches and the middle temporal are not shown. They both 
leave the vessel soon after it has crossed the zygoma. The 
former pass back to the eal*, the latter dips at once beneath 
two layers of the temporal fascia, sending a branch forward 
between the layers of the fascia to join a branch from the 
lachrymal or internal maxillary, and supply a few twigs to the 
orl)icularis palpebrarum, while the greater part of it is lost in 
the temporal muscle anastomosing with the deep temporal 
arteries. 

Transverse facial, f. — A branch of the temporal; varies 
much in size. It begins in the substance of the parotid 
gland, and, after emerging near its upper border, runs forward 
parallel to, but above, Stenson's duct, to anastomose with the 
facial and infra-orbital arteries. 

The facial, g, will be described in connexion with Fig. 2. 
It rests here on the depressor anguli oris, instead of, as 
is usually described, on the buccinator only ; perforates, in- 
stead of passing completely beneath, the zygomatic muscles, 
aud passes beneath instead of over the levator labii superioris. 
Such varieties are common. 

Posterior auricular, e. — The superficial branches are directed 
to the back of the ear. Some supply the back of the pinna, 
and, perforating the cartilage, reach the anterior surface. A 
large one is generally found running backwards over the inser- 
tion of the stemo-mastoid ; a deeper branch runs underneath 
the posterior belly of the occipito-frontalis (Fig. 2). The 
small branch accompanying the facial nerve (stylo-mastoid), 
and some twigs which pass in front of the ear, are not seen. 

p2 
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VEINS. 

Facial, a {vide p. 44). — Is only seen in a very short part 
of its course. It has nearly the same direction and relation 
as the artery, but is straight instead of being tortuous. It 
receives in this part of its course a communicating branch — 
the deep facial or anterior internal maxillary — from the ptery- 
goid plexus. 

NERVEP. 

Great occipital, \, is the posterior branch of second cer- 
vical nerve; it has the same course and distribution as the 
artery it accompanies. It usually communicates with the next. 
For the commencement of the nerve, see Plate 2, Fig. 2, and 
Plate 6, Fig. 2. 

Small occipital, 2, is a branch of the second cervical nerve. 
It is here large and double. It joins the great occipital, and 
sends a branch to the back of the ear, which joins the great 
auricular, and is supposed to supply the attoUens aurem. 

Great auricular, 3, is a branch of the loop between the 
second and third anterior cervical nerves. It runs obliquely 
upwards and forwards to the ear, over the sterno-mastoid 
muscle. Some branches pass behind the pinna, com- 
municating with the posterior auricular, 5, and the small 
occipital, 2. Others pass in front, and communicate with the 
auriculo-temporal, 6, and with branches of the facial in the 
substance of the parotid gland. One of these is seen passing 
into the gland. It supplies the pinna and the skin in front 
and behind it. 

Posterior auricular, 5, leaves the facial in the parotid 
gland. It emerges at the front of the mastoid process, and, 
passing backwards, communicates with the great auricular, and 
also with the auricular branch of the vagus (Arnold's nerve). 
It supplies the occipito-frontalis (posterior belly) and the 
retrahens aurem, R. 
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Facial, 4, is divided^ for the sake of description, into two 
series, temporo-facial and cervico-faciaL The first comprises 
three branches, which are shown in the drawing. Taken from 
above down they are as follows : — temporal, joining the 
auriculo-temporal, 6, the temporo-malar, 7, supra-orbital, 8, 
and lachrymal; malar, joining the temporo-malar and the 
supra-orbital and infra-orbital ; infra-orbital, joining the 
infra-orbital of the superior maxillary, the nasal, and infra- 
trochlear of the ophthalmic. The main trunks of the lower 
or cervico-facial division only are seen. One small twig is shown 
perforating the platysma. It is more fully seen in Fig. 2. 

The various branches of the facial intercommunicate with 
great freedom. Many more might be shown by very careful 
dissection. They supply all the muscles of the face, but it is 
needless to specify which twigs are distributed to the indi- 
vidual muscles. 

AurictUo'temporal, 6. — The nerve itself is not shown in 
this dissection. After passing behind the temporal artery it 
supplies two temporal branches, which are distributed to the 
skin of the temporal region, communicating with the temporo- 
malar and facial. The posterior of these is the larger. 

Temporal branch of the temporo-malar, 7, was in this sub- 
ject of large size. It perforates the temporal fascia one inch 
above the zygoma, and sends twigs forwards and backwards to 
join the facial and auriculo-temporal nerves. The malar 
branch, which is not shown, appears through a foramen in the 
malar bone, and supplies cutaneous filaments in this region, 
joining with the facial. 

Supra-orbital, 8, 8. — ^The termination of the frontal, which 
is a branch of the ophthalmic. It leaves the orbit at the supra- 
orbital notch, and running upwards, at first beneath and then 
superficial to the anterior belly of the occipito-frontalis muscle, 
supplies the skin as far as, or farther than, the vertex. It 
communicates with the facial nerve. 

Supra-trochlear, 9. — Also a branch of the frontal. It leaves 
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the orbit at the inner angle, and running upwards internal to 
the supra-orbital supplies the skin of this region. 

Some twigs of both these nerves, as of the other facial 
branches of the fifth, are lost in the muscles, which they no 
doubt supply with common sensation. The supra-orbital is 
the branch of the fifth which is most commonly affected with 
neuralgia ; and it may be mentioned that the three branches 
which are most liable to be affected pass through bony fora- 
mina, which lie in one vertical line, and that they are arranged 
in the same order as the divisions of the nerve from which they 
rise. They are the supra-orbital, the infra- orbital, and the 
inferior dental. The surgeon should remember the position of 
the supra-orbital nerve in connexion with wounds of the fore- 
head. Cases are on record in which such an injury to the nerve 
has been followed by amaurosis, which is supposed to be the 
result of an interference with the nutrition of the eye, depending 
upon the communication between the fifth nerve and the ciliary 
ganglion. The supra-orbital nerve is that which is most com- 
monly the seat of a curious disease, " morphoea,'' characterised 
by local ansesthesia and the development of a patch of white 
cicatricial tissue, over which there is alopecia. 



Fig. 2. 

This dissection was made from the same subject as Fig. 1, in 
the following manner : — 

The tendon of the occipi to- frontalis and the anterior of the 
belly of the muscle were removed ; the posterior belly was 
turned back. The ear with its muscles and the temporal fascia 
were then taken away, with all the vessels and nerves lying 
upon them. 

Next the platysma was completely removed, and the parts 
beneath it cleaned. Parts of the orbicularis palpebrarum, 
levator labii superioris and levator labii superioris, were cut 
away to show the branches of the infra-orbital nerve, and the 
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depressor anguli oris was cut through and turned aside to 
show the inferior dental nerve. 

The parotid gland was taken away whilst the structures 
contained in it were cleaned. 

Lastly, the zygoma with the temporal fascia and part of 
the masseter and the zygomatic muscles were removed. 

By comparing the two figures, the reader will see what stioic- 
tures were exposed at each of these steps of the dissection. 

Some surprise may be felt at the shape of the coronoid pro- 
cess of the inferior maxilla, unless it be remembered that the 
tendon of the temporal muscle is attached to a small part of 
the external surface, so that the true apex is not seen. The 
sigmoid notch in the undissected subject is a very small space, 
as it is much constricted by the wide tendon of the temporal 
muscle ; the curved posterior border of this muscle converts it 
into a foramen of irregularly oval shape, through which would 
be seen, if the dissection were carried deeper, part of the inser- 
tion of the external pterygoid muscle. 

The pericranium is the periosteum of the skull; it is very 
closely adherent to the sutures where minute vessels are transmitted 
from the inner to the outer aspect of the skull ; elsewhere the 
union is not very close. It is beneath the pericranium that the 
cephal-hsematoma of newly-born infants occurs, which, owing 
to the last-mentioned fact, is usually bounded by the sutures. 
It may thus be distinguished from extravasations occurring 
external to the pericranium, which extend to an indefinite dis- 
tance in the loose cellular tissue separating it from the 
epicranial aponeurosis. The pericranium is more plentifully 
supplied with nerves than other periostea, an interesting fact in 
connexion with nodes and periostitis in this region. 

The temporal fascia, J, is a firm fibrous membrane con- 
sisting of two layers, which, however, are only separate at the 
lower part. It is firmly attached along the temporal ridge, 
and also by its two layers to the inner and outer aspect of the 
zygoma for its whole length. Between these is contained 
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some loose fat^ in which are found the temporal branch of 
the temporo-malar nerve and the middle temporal and lachrymal 
arteries. The deeper layer is the thinner; pus may collect 
either between the two layers or beneath the fascia, in either 
case an early incision is called for to prevent burrowing from 
taking place downwards into the pterygo-maxiUary region. 

External lateral ligament of jaw, -f-'. — The fibres are directed 
backwards and downwards from the root of the zygoma towards 
the posterior aspect of the neck of the condyle of the jaw. 

Submaxillary gland, f* — ( Vide p. 35.) 

MUSCLES. 

All those of the face have been suflBciently described under 
Fig 1, except the following : — 

Bticcinator, I. — ^This arises from the alveolar borders of the 
upper and lower jaws opposite the molar teeth, and between 
the two jaws from the pterygo-maxillary ligament. The fibres 
decussate at the angle of the mouth, but above and below this 
they pass directly inwards and blend with the other muscles in 
the lips. The buccinator is pierced by Stenson's duct. In re- 
lation with its inner surface is the mucous membrane of the 
mouth. Its action is to regulate the expulsion of air when 
the cheeks are distended, and keep the food within the teeth 
during mastication. 

Masseter, L. — The objects seen on removing the masseter 
are shown in this drawing — viz., the ramus and angle of the 
jaw, and part of the buccinator with its vessels and nerves. 

Temporal, K, if well developed, the glistening tendon radiates 
into a number of broad strands, which occupy a large proportion 
of the external surface, and give place to still broader bands 
of muscular fibre externally. The anterior margin is perpen- 
dicular, the posterior almost horizontal. In contact with its 
deep surface are parts of the frontal, temporal, parietal, sphenoid, 
and malar bones, the deep temporal vessels and nerves, part of 
the external pterygoid muscle, and the nerves and vessels to the 
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masaeter and buccinator. It is inserted principally on to the 
inner surface of the coronoid process^ reaching as far as the com- 
mencement of the alveolar border. Some fibres are attached to 
the anterior border of the coronoid process and the external 
surface of its apex. Its principal action is to raise the jaw ; it 
alone amongst the elevators is also a retractor. A good deal 
of fat covers its lower part^ and it is the wasting of this and the 
fat between the layers of the muscle which cause the marked 
hollow above the zygoma during emaciation. 

The muscles which have been uncovered by the removal of 
the platysma are only partially seen ; no description of them 
wUl be given for the present. ' 

VESSELS. 

External carotid, a. — The end of this vessel is shown 
opposite the neck of the condyle of the jaw. The origin of the 
internal maxillarv which indicates the termination of the vessel 
is here covered by the vein ; it will be shown in Plate 8, Pig. 1. 
This part of the vessel is imbedded in the parotid gland. 

Posterior auricular, b, usually leaves the vessel about the 
upper border of the digastric — i.e., rather lower than in this 
case. It runs upwards over the styloid process, and then back- 
wards beneath the ear. Its auricular and occipital branches 
have been seen (Fig. 1); its small sty lo-mastoid branch is 
figured in Plate 8, Fig. 2, running up the foramen of that 
name with the facial nerve (Plate 8, Fig. 2, 22). 

The commencement of the temporal artery, c, is here 
shown. The middle temporal is a branch in this part of its 
course. 

Appearing at the posterior border of the tendon of the 
temporal muscle is the branch to the masseter, d, and at 
the anterior are the buccal, h, and posterior dental, e, both 
branches of the internal maxillary. 

The facial, j, is now seen in the whole of its course on the 
face^ and one branch below the jaw, the submental g {vide 
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Plate 3, Fig. 2). The artery has been slightly moved so as to 
occupy an almost natural position, but the arrangement of its 
branches is somewhat irregular. The inferior labial, k, runs 
under the platysma, and supplies the lower part of the lower lip 
and chin, and anastomoses with the inferior dental, /. The 
superior, m, and inferior coronary, I, here run together, 
which is a common arrangement ; the former is the larger of 
the two, and gives off the small arlery of the septum, n. This 
branch here supplies also the lateral nasal, o, which generally 
leaves the trunk itself. 

The angular artery, p, is the termination of the facial ; it 
reaches the inner canthus of the eye, and anastomoses with 
branches of the infra-orbital, g, and ophthalmic. 

Some branches of the facial join the transverse facial from 
the temporal and the buccal from the internal maxillary. 
The artery may always be found at the anterior margin of the 
masseter muscle, which can be felt in the stoutest subject. 
Its course is very tortuous, but may be roughly said to be to the 
angle of the mouth, angle of the nose, and inner angle of the 
eye. Its tortuosity is no doubt to allow the free movement of 
the structures of the face. It is often necessary to divide it in 
operations about the jaws. Its numerous branches give rise 
to great haemorrhage in wounds of the face, but the con- 
traction that takes place is so great, that this usually stops 
without the application of a ligature. 

The end of the mylo-hyoid branch, i, of the internal maxil- 
lary is shown on the muscle of that name. 

The other superficial branches shown in this drawing are 
the hyoid branch of the lingual, r, and often a similar branch 
below the hyoid bone from the superior thyroid ; these two 
small arteries mutually replace one another, and vary much in 
size {vide p. 44). 

VEINS. 

The arrangement of the veins in this subject was not the 
normal one. No external jugular was founds but a large 
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trunk passed down with the external carotid artery, a, to join 
the common facial rein at the angle of the jaw {cf, p. 44). 
This trunk is sometimes called the temporo-maxillary. When 
such a disposition exists, the blood irom the temporal and ptery- 
goid regions finds its way altogether into the internal jugular. 

NERVES. 

The termination of the infra-orbital branch, 9, of the superior 
maxillary, dividing into palpebral, nasal, and labial filaments, 
has been shown by cutting through the orbicularis palpebrarum 
and the levator proprius. Two branches of the facial, 1, 1, 
are shown joining it. 

The labial branch, 10, of the inferior dental nerve, appears 
through the mental foramen, and is joined by another branch 
of the facial. 

Below the jaw is the small nerve to the mylo-hyoid, 11, also 
from the inferior dental. 

In front of the coronoid process are seen the posterior 
dental, 6, from the superior maxillary, and the buccal, 8, from 
the inferior maxillary; and appearing over the sigmoid notch 
is the nerve to the masseter, 7, firom the inferior maxillary, 
which has been cut. 

The trunk of the facial, 1, and the cervico-facial branches 
are now fully exposed ; the latter are named respectively buccal, 
supra-maxillary, and infra-maxiflary. They join the temporo- 
facial division, the buccal and inferior dental of the fifth, and 
the superficial cervical, 4, from the cervical plexus. 
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PLATE 8. 
Tig. 1. 

This drawing shows all the deep branches of the external 
carotid. The dissection was made from that shown in Plate 7, 
Fig. 1^ by turning back the sterno-mastoid and detaching it 
from the mastoid process. The splenius capitis which then 
appeared was treated in the same way, showing the whole of 
the posterior belly of the digastric and the trachelo-mastoid, 
as well as the transverse process of the atlas and the muscles 
attached to it. 

The temporal muscle and half the lower jaw were then taken 
away, separating the latter from the pterygoid, mylo-hyoid, 
and digastric muscles, and dividing at the same time the 
inferior dental vessels and nerve. The digastric and mylo- 
hyoid muscles, and the superficial part of the submaxil- 
lary gland, were removed, as well as all the muscles about 
the mouth, except the upper attachment of the buccinator ; and 
the mucous membrane was taken from the sublingual gland 
and the side of the tongue. The pterygoid muscles were 
sufficiently shortened to expose the branches of the internal 
maxillary artery and the inferior maxillary nerve ; and, lastly, 
the trachelo-mastoid muscle was detached from the mastoid 
process, and the latter sawn off; and a portion of the skull was 
taken away in order to expose the main branches of the middle 
meningeal artery. 

The deep part of the submaxillary gland, +, is shown resting 
on the hyo-glossus muscle, and passing forward from it is 
Wharton's duct, * (p. 36). The relation to this of the sub- 
maxillary ganglion, 14, and the manner in which the gustatory 
nerve, 4, winds round it, should be observed. The duct runs 
forward, in contact with the sublingual gland, to the fraenum 
linguse. 
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The sublingual gland, x , lies in a hollow on the inner sarface 
of the lower jaw; it is in contact above with the mucous 
membrane of the mouthy and internally with the genio-hyo- 
glossus and hyo-glossus^ and below with the mylo-hyoid. It 
is more than an inch and a half long. The gustatory nerve 
winds round its posterior extremity^ and the Qnd of the hypo- 
glossal nerve and the lingual artery are in contact with its 
internal surface ; its ducts (ducts of Rivini) open partly into 
Wharton's duct^ partly by separate openings at the side of the 
frsnum linguse. 

MUSCLES. 
For a description of the muscles in the submaxillary region^ 
see -p. 40 ; for those in the suboccipital triangle^ see p. 60 ; 
and for those in the pterygoid region, see Plate 9. 

ART£RI£S. 

External carotid, c, beginning at the level of the upper 
border of the thyroid cartilage, where the common carotid 
bifurcates ; the vessel extends as far as the neck of the condyle 
of the lower jaw, where it ends by dividing into the temporal 
and internal maxillary arteries. It is covered only by the 
stemo- mastoid as far as the level of the lower border of the 
digastric muscle, but beyond this it is covered by this muscle 
and the stylo-hyoid, and enters the substance of the parotid 
gland. It rests from below upwards upon the internal carotid 
artery, b, and the styloid process and the stylo-pharyngeus 
muscle. It is usually unaccompanied by a vein, but, as in 
Plate 7, Fig. 2, a large temporo-maxillary trunk is occasionally 
found. The hypoglossal, II, and facial, 10, nerves cross over 
it ; and the glosso-pharyngeal, 15, superior laryngeal, and 
external laryngeal pass beneath it. 

The posterior branches are two, and often three. 

1. Occipital, i, arising opposite the facial, at or below the 
level of the lower border of the digastric ; it ascends under 
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cover of that muscle and the sterno-mastoid to the level of the 
transverse process of the first vertebra ; it passes over this, 
lying in a groove beneath the mastoid process^ and runs back- 
wards beneath the splenius and sometimes the trachelo- 
mastoid^ while resting on the superior oblique, O, and complexus 
muscle^ N. Near the middle line its course becomes again 
vertical, and it reaches the surface by perforating the trapezius, 
and takes the course in the scalp described at p. 66. It 
crosses the internal carotid artery, internal jugular vein^ and 
spinal accessory nerve. At its origin the hypoglossal nerve 
turns round it. In the neck it gives off a branch to the 
sttmo-mastoidy j, round which the hypoglossal nerve usually 
winds ; and another, the princeps cervicis, k, which descends 
beneath the complexus to anastomose with the profunda 
cervicis from the superior intercostal, p. 20. There are 
besides small branches to the diploe of the skull, and to the 
muscles between which it passes, and to the back of the ear ; 
and a minute meningeal branch which ascends with the internal 
jugular vein to the jugular foramen. 

2. Posterior auricular, I {see p. 73). 

3. Sterno-mastoid {vide p. 9). — This branch is not constant, 
and was not present here. 

Two are directed upwards. 

1. Temporal, m {vide p. 66). 

2. Ascending pharyngeal, Fig. 2, /, rising at or near the 
commencement of the external carotid from its internal 
surface. It ascends first between the external and internal 
carotids, and then to the inner aspect of the latter, between it 
and the pharynx^ to the level of the upper border of the 
superior constrictor. There it sends two or three branches in- 
wards to supply the soft palate and Eustachian tube^ and one or 
more small meningeal branches upwards through the foramen 
lacerum medium. As it ascends it gives off small branches to 
supply the tonsil and the muscles of the pharynx, as well as 
the rectus capitis anticus major^ the stylo-glossus, the first 
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cervical ganglion^ and the cervical nerves. The vessel varies 
much in size and point of origin. It may leave one of the 
other branches of the external carotid. It anastomoses below 
with the superior thyroid. 

The anterior branches are four. 

1. Superior thyroid {see p. 43). 

2. Lingual, e (comp. Plate 4, Fig. 1), arising just above the 
level of the hyoid bone. It is directed forwards beneath the 
hjo-glossus muscle and the sublingual gland^ on the surface of 
the middle constrictor and genio-hyo-glossus muscles to the 
tip of the tongue. The hypoglossal nerve crosses over a 
loop in it at the level of the posterior border of the hyo* 
glossus muscle. A branch of the gustatory nerve is in close 
contact with its termination. The branches are better seen in 
Plate 4. They are hyoid, f, of variable size^ anastomosing 
with a similar branch from the superior thyroid ; the dorsal 
artery of the tongue^ arising under the hyo-glossus muscle^ and 
often consisting of several small twigs; the ^i/in^ti^i/ branch or 
branches to the gland of that name; and the ranine, which 
is really the termination of the vessel itself, running on the 
genio-hyo-glossus to the tip. 

It is sometimes necessary to tie the lingual artery on 
account of uncontrollable bleeding from the tongue. This is 
done by a curved incision of variable lengthy according to the 
taste of the operator^ the convexity of which is downwards, and 
the middle point of which is opposite the great cornu of the 
hyoid bone. After dividing the superficial structures and 
platysma, the submaxillary gland is usually seen, and may 
require hooking up. Immediately above the tendon of the 
digastric, which now appears, are seen the edge of the mylo- 
hyoid muscle and hypoglossal nerve resting on the hyo-glossus ; 
and on cutting through the fibres of this muscle, immediately 
below the nerve, the artery will be reached. The terminal 
branches of the lingual artery in the tongue have scarcely any 
anastomoses with the corresponding branches of the opposite 
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side^ and hence an incision in the middle line of the tongue is 
followed by insignificant haemorrhage ; the hyoid branch, how- 
ever, forms an arch across the middle line with the correspond- 
ing artery, and anastomoses are said to occur between the two 
dorsal arteries at the foramen csecum and the two ranine 
arteries round the frsenum linguse. 

The facial^ h, has been shown in Plates 4 and 7. The 
branches below the jaw are seen in the latter. Arising 
opposite the occipital from the anterior part of the carotid, it 
passes upwards and forwards to the lower margin of the lower 
jaw, at the anterior border of the masseter. In this part of 
its course it is imbedded in a groove at the posterior and 
upper parts of the submaxillary gland, and supplies the 
following branches : — Submaxillary, Plate 3, Fig. 2, c, several 
small branches for the supply of the gland ; submental, Plate 
3, Fig. 2, b, a large branch which runs forward on the mylo- 
hyoid muscle to anastomose with the corresponding artery 
of the opposite side, and supplies muscular and cutaneous 
offsets; tonsillar, Plate 4, Fig. 1, m, ascending between the 
internal pterygoid aud stylo-glossus muscles to supply the 
tonsil ; and palatine. Fig. li, e, which ascends between the stylo- 
glossus and stylo-pharyngeus to reach the upper border of the 
superior constrictor, and anastomose with the other arteries 
supplying the soft palate, the Eustachian tube, and the tonsil. 

For the description of the facial part, see p. 74. 

-'. Internal maanllary, n.* — One of the terminal branches of 
the external carotid, beginning opposite the neck of the condyle 
of the lower jaw, runs inwards and forwards to the spheno- 
maxillary fossa, where it divides into its terminal branches. In 
this course it passes first between the jaw and the internal 
lateral ligament, then either superficial to or beneath the 
external pterygoid muscle; in the former case it reaches the 



* The relations of this artery are better shown in the dissection of the 
pterygo maxillaiy region, Plate 9. 
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spheno-maxillary fossa bypassing between the two heads of origin 
of the muscle. It is divided^ for the sake of description^ into three 
parts. The first behind the neck of the jaw gives off the following 
branches : — middle meningeal, p ; this ascends between the two 
cords which form the auricnlo-temporal nerve, 2, to the foramen 
spinosum, through which it enters the skull and divides into 
numerous branches for the supply of the dura mater ; the two 
principal ones are shown in the drawing;* small middle meningeal, 
q, arising either separately or from the last, enters the skull 
through the foramen ovale; irtferior dental, o, passes down- 
wards to the inferior dental foramen, which it enters after 
giving off the small myh-hyoid branch [Plate 7, Fig. 2, t), runs 
forward in the substance of the jaw, supplying branches to the 
molar bicuspid and canine teeth, and ends by dividing into an 
incisor branch for the supply of the incisor teeth and the 
mental branch (Plate 7, Pig. 2,/), which passes through the 
foramen of the same name to supply muscular branches and 
anastomose with the facial. The second part intervenes be- 
tween the jaw and the spheno-maxillary fossa. From it are 
given off muscular branches to the masseter, t, external ptery- 
goid, u, internal pterygoid, and two deep temporal, r and s, which 
ascend beneath the temporal muscle which they supply, anasto- 
mising with the other temporal arteries and the lachrymal. 
Two branches only of the third part are visible in this Plate. 
The posterior dental, v (Fig. 2, i), enters a small foramen in the 
superior maxilla, and, passing downwards, supplies the molar 
and bicuspid teeth. The infra-orbital (Fig. 2,j), lying in the 
infra-orbital groove and canal, supplies small twigs to the 
orbit and an anterior dental branch, which, running down in 



* The surface markine for the anterior branch is a line through points at 
eqnal distances behind i£e external angular process and above the zygoma — 
ie., one and a quarter, one and a half, or two inches (Thane). The last is the 
most favourable point to choose for trephining, as there tlie vessel lies in a 
comparatively shallow groove in the parietal bone. Below this it occu])ies 
a deep j^roove, often a canal above the great wing of the sphenoid, and thus, 
i! trephining be practised here, a thick piece of bone must be removed, and 
Uie vessel must bie almost certainly torn across in the process. 

GODLEK^S ATLAS. G 
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the anterior wall of the autrum of Highmore, supplies the 
incisor teeth of the upper jaw ; it ends by appearing on the 
face, where it anastomoses with the facial. The other branches, 
sphenO'palatine, descending palatine, pierygo-palaiine, and vidian, 
will be shown in dissections of the nose. 

The surgical interest of the artery arises from its proximity 
to the neck of the lower jaw. It is liable to be wounded in 
excision of the jaw, unless the knife be used sparingly and 
close to the bone during the later steps of the operation; 
haemorrhage under such circumstances is often free^ and difficult 
to arrest. 

NERVES. 

^Inferior maxillary, 1. — Compare Pig. 2. The lowest branch 
of the fifth nerve, and receiving the whole of its motor root, 
passes as a single trunk through the foramen ovale (Fig. 2, 15), 
giving off as it does so the small nerve (Fig. 2, 17) to the 
internal pterygoid. It then divides into a small motor part 
(Fig. 2, 16), which divides into nerves for the supply of the 
remaining muscles of mastication — viz., two deep temporal, 5 
and 6 ; buccal, 7 ; masseteric, 8 ; and one for the external ptery- 
goid, which comes off in connexion with one of the other 
branches. The much larger sensory division of the nerve breaks 
up into the following three large trunks : — 

The auriculo'temporal, 2 (Fig. 2, 20), arises by two roots, 
between which passes the middle meningeal artery, and takes a 
course almost directly backwards behind the temporo-maxillary 
articulation ; it then turns vertically upwards in company with 
the superficial temporal artery, m. It gives branches to the otic 
ganglion, to the facial nerve, to the parotid gland, the articulation 
of the jaw, the external auditory meatus, the pinna of the ear, and 
the skin of the temple. The inferior dental, 3, descends almost 
vertically to the inferior dental foramen ; its course and branches 
correspond with those of the artery of the same name, p. 81. 



* The relations of this nerve are better shown in the dissection of the 
pterygo-maxillary region, Plate 9. 
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Division of the inferior dental nerve has been practised for 
the relief of neural^a; this may be done from inside the 
mouth as the nerve is passing into its foramen^ or by ex- 
tracting a tooth and passing a chisel into the empty socket^ or 
by trephining the lower jaw. It must be remembered that 
the canal only approaches the external surface of the bone at 
it« termination. Fracture of the lower jaw may cause injury 
of this nerve. 

The gustatory i 4, situated a little in front of the inferior 
dental, also passes almost vertically downwards till it reaches 
the posterior part of the sublingual gland. It makes a turn 
round this structure, which includes Wharton^s duct, and then 
passes obliquely upwards and forwards towards the tip of the 
tongue. Near its commencement it is joined by the small 
chorda tympani (Fig. 2, 21) from the facial, which emerges 
through the Glaserian fissure. The fibres of this nerve accom- 
pany those of the gustatory as far as the level of the sublingual 
gland, where part leave it to pass to the mbmaxiUary ffanfflion, 
14; the remainder pass on with the nerve to the tongue. 
The gustatory is joined by branches from the hypoglossal on 
the surface of the hyo-glossus, and it supplies the mucous 
membrane of the sides and anterior part of the tongue. 

The submaxillary ganglion^ 14, is situated close to the deep 
part of the submaxillary gland, +• It receives motor fibres 
from the chorda tympani, sensory from the gustatory, and sym- 
pathetic from the plexus upon the facial artery. Its branches 
of distribution pass to the submaxillary gland, Wharton's duct, 
and the mucous membrane of the mouth. 

The hypoglossal nerve, 11, leaving the skull through the 
anterior condyloid foramen, passes between the internal carotid 
artery and the internal jugular vein, in close contact with 
the ganglion of the trunk of the vagus. Its course is then 
downwards till it reaches the level of the facial artery, where 
it crosses over the carotid, hooking round the occipital artery, 
as well as the sterno-mastoid branches of the occipital and 



84 [Plate 8, Pig. 2.] 

external carotid, if either or both are present. It then passes 
downwards to the level of the hyoid bone^ crossing over the loop 
of the lingual artery, and lying on the hyo-glossus muscle, at the 
anterior borderof which it enters the genio-hyo-glossusand breab 
up into branches for the supply of the muscles of the tongue. 
It is connected near its exit from the skull with the pneumo- 
gastric and the sympathetic, and the loop between the first two 
cervical nerves, and at the side of the tongue with the gustatory 
nerve. It gives a branch, the descendens noni, 12 {see page 11), 
as it crosses the carotid for the supply of the depressors of the 
hyoid bone, and a special branch a little later to the Myro- 
hyoid muscle, 13. 



Fig. 2. 

This is intended to show the internal carotid artery in the 
whole of its course, and its relation to the cranial nerves. 

It was made from the last dissection, by removing the 
external carotid artery and its branches, the pterygoid muscles 
and the branches of the lowest division of the fifth nerve, with 
the sublingual gland. The styloid process which was then 
exposed was taken away with the stylo-glossus and stylo- 
pharyngeus; the greater part of the hyo-glossus was also 
removed. The upper part of the sterno-mastoid was cut away, 
and the cervical nerves lying beneath it were cleaned. 

A vertical saw-cut was made in the skull, behind the mastoid 
process, into the stylo-mastoid foramen, and another through 
the roof and floor of the orbit, so as just to remove the outer 
wall and pass back to the sphenoidal fissure; these were made 
to communicate by a cut with the chisel, applied inside the 
skull, and carried through the foramina rotimdum, ovale, and 
spinosum. By a little careful chiselling the inner wall of the 
tympanum was exposed, and the aqueduct of Fallopius as far 
back as the position of the intumescentia gangliformis. The 
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dura mater was cleaned away from the first seven cranial 
nerves and the carotid artery; and^. lastly^ the outer wall of the 
antrum was removed in order to expose the infra-orbital and 
posterior dental vessels and nerves. 

It will be noticed that although the outer wall of the orbit 
has been taken away^ no dissection of the structures contained 
has been made ; all that is shown is the periosteum^ %, of the 
orbit^ which conceals its contents. In the same way the 
removal of the wall of the antrum does not open up its cavity, 
but merely the outer surface of the mucous membrane, tp 
which lines it. 

MUSCLES. 

No new muscles are here exposed except the stylo-pharynffeus, 
E, which has been almost completely removed, the superior 
constrictor, B, and the tensor palati, C. The relation of these 
two muscles should be remembered : the latter is always 
exposed in the deep dissection of the pterygo-maxillary region 
-— f.c., after removing the internal pterygoid muscle. 

ARTERIES. 

For the branches of the external carotid, see pp. 73—82. 
Internal carotid, m, is here exposed as far as the point at 
^hich it enters the carotid canal, and in its course after leaving 
t:he foramen lacerum medium. Its relations to the deep nerves, 
^nd the direction which it takes whilst in the temporal bone, 
^re shown in the accompanying woodcut, in which the vessel 
is pulled slightly forward. 

Beginning at the bifurcation of the common carotid — i.e., at 

i|he level of upper border of the thyroid cartilage — it ascends 

«dmo8t vertically to the carotid canal, making, however, two 

curves, the first with the convexity backwards, the other 

in the opposite direction. Its line on the surface of the body 

corresponds almost exactly to that of the external carotid; 

it lies at first behind that vessel, but soon passes inside it. 



I 
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It is covered at first by tLe atemo-niastoid mnsclej imd crossed 
hy the hypoglossal nerve, the digastric muscle, and occipital and 
posterior auricular arteries. It is' in contact besides, on its 
outer surface, with the external carotid, the parotid gland, 
the styloid process and stylo-phaiyngeus muscle, the glosso- 
pharyngeal nerve and some of its branches, the pharyngeal 
branch of the vagus, and some branches of the sympathetic. 




Dtep Nrrvc$ and VaUU at Root of Ifeei. 

A, Itectui capitis lateralii. 6, OMitmni mperior. C, Obliqaai 
Inferior. D, Spleniua CapitiB. E, Levator Anguli Scapulir, 
P, Scalonui mraius. O, U, Anterior inter- tram verse niii>cle>. 
H, Tensor Tympani. K, Stapedius. 

a. Common carotid, b. Internal carotid, e, Ezlemal carotid. 
d, ABcending pharvngeaL r, Occipital 

a. Internu jugnlar vein. 

1, (iloasQ. pharyngeal. S, Pnenmo-gastric 3, Spinal occeawtry. 
4, Hypoglossal fi, First cervical, d, Second cervical. 7, 7. 7. 
Sympathetic. S, Facial 9, Arnold's nerve. 10, Tympanic 
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It rests upon the rectus capitis anticus major^ the superior 
laryngeal^ and external laryngeal nerves^ and the superior 
ganglion of the sympathetic with some of its branches. To 
its inner side are the superior and middle constrictors of the 
pharynx^ and the ascending pharyngeal artery; to its outer 
side and behind is the internal jugular vein^ with the 
vagus^ glosso-pharyngeal^ hypoglossal^ and spinal accessory 
nerves. 

After entering the carotid canal the vessel at first ascends^ 
then turns forwards and inwards, and^ when it reaches the 
cartilage of the foramen lacerum medium^ ascends vertically to 
the anterior clinoid process. In this canal it is close to the 
front of the tympanum^ and is surrounded by branches of the 
sympathetic. After leaving the foramen lacerum medium it 
makes a sigmoid curve^ resting by its inner surface upon the 
side of the sphenoid bone, covered externally by the lining 
membrane of the cavernous sinus, and surrounded by branches 
of the sympathetic (carotid and cavernous plexuses). It is 
crossed here bv the sixth nerve. After its last turn backwards 
at the inner side of the anterior clinoid process, it pierces the 
dura mater and divides into three trunks, the middle and 
anterior cerebral, and the posterior communicating, which enter 
into the formation of the circle of Willis. Here it lies outside 
the second nerve. 

No branches are given off in the neck. In the temporal 
bone it gives off a minute branch to the tympanum; in the 
cavernous sinus it gives off small branches to supply the dura 
mater, arterue receptaculi ; and just before or after piercing 
the dura mater, the ophthalmic artery from its inner side, and 
then the three branches for the brain mentioned above. 

The artery may require ligature in cases when it is impos- 
sible to reach the common trunk, also in cases where aneurism 
or bleeding is known, or suspected, of one of its branches. 
Tlie operation is almost the same as that for tying the com- 
mon carotid. The vessel is in very close proximity to the 
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tonsil^ during the removal of which it is possible to wound 
the vessel if the bistoury be not kept within the line of the 
teeth ; cases of traumatic aneurism following removal of the 
tonsil have occurred. The free haemorrhage^ however, which 
not unfif^quently follows the operation, generally comes from 
one of the large vessels by which the gland is supplied. An 
aneurism may occur on this artery outside the skull, in which 
case it will project into the pharjmx ; and the vessel or its 
branches may be the seats of the different forms of intracranial 
or orbital aneurism. 

VEINS. 

The internal jugular vein, a, is imcovered in the upper part 
of its course, and a small piece of the wall of the lateral sulcus 
has been removed, exposing the lateral sinu8, /3. The vein has 
been allowed to collapse in order to show the surrounding 
structures. Its lower part is shown in Plates 1-4. 

In close contact with the internal carotid artery, it covers 
its external and partly its posterior surface. It is in contact 
by its anterior surface with the stemo-mastoid below, and the 
parotid gland and styloid process with the stylo-pharyngeus 
and stylo-hyoid above, and is crossed by the digastric muscle, 
the occipital and posterior auricular arteries, and usually by the 
spinal accessory nerve. It rests upon the rectus capitis 
major, minor, and lateralis muscles, as well as the vagus and 
spinal accessory at their egress from the jugular foramen and 
the upper ganglion of the sympathetic a little lower down. 
Behind it, and almost overlapping it, is the transverse 
process of the first vertebra. Between it and the artery pass 
out the hypoglossal, the glosso-pharyngeal, and the spinal acces- 
sory. The lateral sinus ascends slightly before it dilates into 
the upper bulb of the internal jugular which occupies the 
jugular fossa. In the fossa the small nerve of Arnold crosses 
the vein. (See woodcut, p. 86.) It receives no tributaries in 
this part of its course. The jugular vein may be reached by 
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dissection from the surface throughout its extent without the 
removal of any portion of bone. 

NEEVES. 

The second, third, fourth, and fifth nerves are much better 
seen in Plate \i. Fig. 4e, the second division of the fifth wiU be 
alone noticed here. 

The superior maxillary nerve, 7, leaving the anterior part of 

the Casserian ganglion and the skull by the foramen rotundum^ 

crosses the upper part of the spheno-maxillary fossa to enter 

the infra-orbital canal. After passing through this almost 

horizontally forwards^ it emerges on the face through the 

infiu-orbital foramen^ where it divides into terminal branches 

— -palpebral, \2, nasal, 13, and laiial, 14 — which are joined by 

branches from the facial (see Plate 10, Fig. 4). While crossing the 

spheno-maxillary fossa it gives off descending branches, spheno- 

palatine, to MeckeFs ganglion — and the orbital or temporo^malar 

nerve, S, which divides into two cutaneous branches for the 

temple and cheek, making their exit through two foramina 

in the malar bone, and joins the lachrymal. As it enters 

the infra-orbital canal it gives off the posterior dental nerves, 

11 ; these are usually two in number, of which the posterior 

enters a canal on the outer surface of the superior maxilla, and 

supplies the lining membrane of the antrum as well as the 

upper molar teeth, and joins the anterior dental nerve ; the 

anterior branch supplies the gums and buccinator muscle. 

The anterior dental, 10, leaves the nerve near its exit from the 

infrii-orbital canal, and enters a special canal by which it is 

^sonducted downwards to supply the bicuspid, canine, and 

indsor teeth. . 

The facial nerve, 22, is shown in the aqueduct of Fallopius. 

As it enters this canal there is a swelling known as the 

intnmescentia gangUformis, at which point it is joined by the 

jfetrosal nerves, the greater and external of which are shown ; 

the greater, 24t, is the end of the Vidian, and comes through 

Godlse's atijlb. h 
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the foramen lacerum medium from Meckel's ganglion; the 
external, 25,* comes from the sympathetic on the middle 
meningeal artery. The small nerve, which is not shown, is 
a branch of communication between the facial and the otic 
ganglion. The position of the otic ganglion is indicated by 
17 (the nerve to the internal pterygoid). As the facial 
descends it gives off a minute nerve to the stapedius, and the 
chorda tympani, 21, which, after passing across the membrana 
tympani between the handle of the malleus and the long 
process of the incus, emerges through the canal of Huguier, 
close to the Glaserian fissure, and joins the gustatory, 19. It 
has been uncovered by throwing forwards the inferior dental, 18. 

The fflossO'pharynffeal, 26, leaves the jugular foramen a little 
in front of the other divisions of the eighth nerve. It comes 
forward between the internal carotid artery and jugular vein, 
and, after passing over the former, it turns round the stylo- 
pharyngeus muscle at the level of the angle of the jaw. It 
then passes beneath the hyo-glossus muscle and divides into 
two branches (lingual), one of which passes to the mucous 
membrane at the back of the tongue; the other enters the 
muscular fibres, and supplies the mucous membrane of its 
sides. Some twigs go to the circumvallate papillae. 

There are two ganglia on the nerve as it leaves the skull ; 
the upper, very small, and called jugular, is in the upper part 
of the foramen ; the lower, petrous, is shown in the woodcut, 
p. 86, and is situated in a small fossa on the petrous part of the 
temporal bone. It gives off the small tympanic branch (nerve 
of Jacobson) to the tympanic plexus, 27, and also communi- 
cating branches to Arnold's nerve, the upper ganglion of 
the vagus, and the upper ganglion of the sympathetic. As 
the nerve crosses the artery it supplies a carotid branch which 
lies on the vessel, and joins the pharyngeal plexus ; and. 



* This has by an ovenigbt been represented very macb too large in the 
drawing. It is a very minute nerve indeed. 
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afterwards^ muscular branches to the upper and middle cou- 
fitrictors and the stylo- pharyngeus, pharyngeal branches to the 
pharyngeal plexus^ and tonsillitic to the circnlus tonsillaris. 

The spinal accessory ^ 35, has been seen in several other dis- 
sections (Plate 1, Fig. 2 ; Plate 5, Fig. 1, &c.). It consists 
of two parts, which leave the skull through the jugular 
foramen, in close contact with the ganglion of the root of the 
vagus. The accessory portion then unites with the trunk 
of the vagus, while the spinal part turns backwards usually 
superficial to, but sometimes beneath, the internal jugular 
vein. It then enters the substance of the stemo-mastoid 
muscle, as described at p. 4, where it is joined by branches 
from the second cervical nerve, and supplies branches to the 
muscle. After emerging from its posterior border, it crosses 
the posterior triangle of the neck. It then passes beneath 
the trapezius, which it supplies, running for a considerable 
distance vertically downwards in company with branches of the 
superficial cervical artery, and joined by branches of the cervical 
plexus.* 



* The brsncfaet of the cervical nenree (36 and 37) are described at page 10. 
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PLATE 9. 

This plate is intended as explanatory of some of the special 
parts shown in the last two plates. Figs. I and 2 are the 
ordinary dissections to expose the pterygo-maxillary region. 
Fig. 3 shows the common carotid artery at the seat chosen for 
ligature. 

Fig. 1. 

■ 

To make the dissection^ a horizontal incision was made half 
an inch above the upper border of the zygoma for its whole 
lengthy a second along the lower margin of the inferior maxilla, 
from just behind the angle to an inch in firont of the anterior 
edge of the masseter, and the extremities of these were joined 
by vertical cuts. The superficial structures and deep fascia 
(Plate 7, Fig. 1) were removed^ exposing the masseter and the 
parotid gland. The parotid^ x^ was then partly cut away, 
partly turned back, and the masseter, B, was separated from 
the zygoma and turned downwards and backwards. The 
zygoma was then divided at each extremity, * and j:, after 
cutting through the layers of the temporal fascia, ^, and taken 
away. In this way the coronoid process, with the insertion of 
the temporal muscle, the buccal and masseteric vessels and nerves 
were exposed. The coronoid process was then sawn off and 
the temporal muscle turned up. Afterwards a square piece of 
the jaw was removed by cutting vertically downwards, imme- 
diately in front of the condyle, for a distance equal to half 
the depth of the ramus, joining it by a horizontal cut forwards 
at the same level — i.e., at that of the inferior dental canal. The 
external lateral ligament of the jaw was removed, so as to 
show the inter-articular fibro-cartilage, and a quantity of loose 
fat taken away from the other structures exposed. 
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MUSCLES. 

The external pterygoid, C, arises from the outer surface 
of the external pterygoid plate^ and from the great wing 
of the sphenoid below the crest. Its fibres converge as 
they pass backwards, and are inserted into the front of the 
neck of the condyle of the lower jaw, and into the inter- 
articular fibro-cartilage. The internal maxillary artery lies 
sometimes superficial to the muscle, sometimes beneath it. In 
either case it passes between the two heads of origin to enter 
the spheno-maxillary fossa. Superficial to the external ptery- 
goid are the temporal muscle and part of the lower jaw ; it 
rests upon the internal pterygoid muscle, the internal lateral 
ligament of the jaw, and some of the branches of the inferior 
maxillary nerve ; of these the gustatory and inferior dental 
make their appearance at its lower border, the masseteric and 
deep temporal at its upper border, while the buccal passes out 
between the heads. The action of the muscle is to draw the 
condyle of the jaw of its own side forwards. 

The internal pterygoid^ D, Fig. 2, B, arises from the inner 
surface of the external pterygoid plate, and from the tuberosities 
of the superior maxilla and palate bones. Its fibres pass 
downwards and backwards, and are inserted on the inner sur- 
face of the ramus and angle of the jaw, reaching up as far as 
the inferior dental foramen. 

Superficial to the muscle are the internal lateral ligament of 
the jaw, the external pterygoid muscle, and the inferior dental 
«tnd gustatory nerves. It rests upon the tensor palati, the 
superior constrictor of the pharynx, the stylo-glossus muscle, 
«is well as branches of artery ascending to the palate 
rnxkA. tonsil. The action of the muscle is the same as that of 
the masseter — viz., to draw the jaw upwards. 

VESSELS AND NERVES. 

The description of the internal maxillary artery will be 
found at p. 80 ; that of the inferior maxillary nerve at p. 82. 
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The veins^ of which a few only are figured^ fonn a consideralile 
plexus in the interval between the temporal and pterygoid 
muscles. This plexus receives branches corresponding with 
those of the internal maxillary artery^ and supplies behind the 
two veins that accompany this artery. In front it communi- 
cates through the spheno-maxillary fissure with the ophthalmic 
vein^ and by a large branch {anterior internal maxillary), y, 
which crosses the buccinator muscle^ it joins the facial. {See 
page 44.) 

Fig. 2 

Shows the deep dissection of the pterygo-maxillary region. It 
was made from the last by removing completely the external 
pterygoid muscle, and that part of the inferior maxilla which 
was left above the level of the inferior dental canal. The 
inter-articular fibro-cartilage was taken away, the temporal 
muscle turned up a little further^ and the parts thus exposed 
were cleaned. * Lastly^ the insertion of the masseter was taken 
away, and the outer compact layer of the lower jaw was chiselled 
away so as to expose the inferior dental vessels and nerve. 

Almost everything now exposed has been described in con- 
nexion with Fig. 1^ or else at pages 80 and 82. It may be 
well to point out how the auriculor temporal breaks up into a 
brush of nerves under the neck of the jaw, and also that the 
branch to the external pterygoid comes off in common with the 
nerve to the buccinator, that this nerve is united with the 
anterior temporal^ and that the buccal nerve itself sends a twig 
to the front of the temporal muscle. 

The internal lateral ligament of the jaw, f, is a broad band 
of fascia passing downwards and forwards from the spinous 
process of the sphenoid to the margin of the inferior dental 
canal. It can scarcely be called a true ligament of th^ 
articulation, as part of the external pterygoid muscle, th^ 
internal maxillary vessels, the auriculo- temporal nerve, and th^ 
inferior dental vessels and nerve intervene between the two. 
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Fig. 8 

Shows the dissection to expose the common carotid artery at 
the seat selecte 1 by preference for ligature — i.e., opposite the 
cricoid cartilage. For its description all that will be required 
is an account of the steps by which the structures were exposed. 
An incision was made along the stemo-mastoid muscle from 
the sterno-clavicular articulation to the level of the upper 
border of the thyroid cartilage. From the ends of this hori- 
zontal incisions were carried for about two and a half inches 
forwards above and backwards below, and the triangular flaps 
were reflected. The platysma and superficial fat were then taken 
away, leaving a branch of the superficial cervical nerve, 4. 
The deep fascia was then similarly removed, showing the edge 
of the sterno-mastoid with the structures which are seen along 
the anterior border (Plate 3, Fig. 2). Amongst these are 
particularly to be noticed a tributary of the anterior jugular 
vein, €, and the stemo-mastoid branch of the superior thyroid 

The stemo-mastoid was then turned backwards, exposing 
the sheath of the vessels with the descendens noni nerve lying on 
it (in this case it was within the sheath between the artery and 
vein, 1). In front of the sheath are the stemo^thyroid, D, 
and inferior constrictor muscles, F, and the superior thyroid 
artery, b, and crossing it the omo-hyoid, C. The last step 
was to remove the sheath, which disclosed the artery and the 
vein, the latter being joined by the middle thyroid vein; and 
in this case the descendens noni, 1, being joined by the trunk 
formed by the communicantes noni, 2, was now seen for the 
first time. For the description of the method of ligature, see 
page 43. 
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PLATE 10 

Illustrates the anatomy of the nose and the parts in relation 
with it. 

Figs. 1 and 2 

Show what is seen of the nose if a vertical and longitudinal 
section of the skull be made slightly to the left of the middle 
line. In Fig. 2, the mucous membrane was taken from the 
Eustachian tube^ the upper part of the pharynx^ the back of 
the soft palate, and the back of the nasal fossa. The uvula 
was pulled forward in order to expose the muscles more fully. 

In Fig. 1 is seen the septum nasi, a, covered with mucous 
membrane, through which are seen the vessels by which it is 
supplied — viz., the artery of the septum, or naso-palatiney a, from 
the internal maxillary, and the posterior ethmoidal, b, and 
anterior ethmoidal, c, from the ophthalmic. The nerves may be 
shown by removing the osseous and cartilaginous portions of the 
septum and looking at the mucous membrane from the inner 
side {see woodcut). At the upper part are then seen branches 
of the olfactory, in front a branch of the nasal, and running 
obliquely downwards and forwards to the anterior palatine 
canal, the naso-palatine from the superior maxillary. The 
mucous membrane of the septum is thick and soft, yellowish 
above where it forms part of the olfactory region proper, and 
reddish below where it enters into the respiratory tract. The 
firm structures in the septum are shown in the woodcut, p. 104 ; 
they may be exposed by removing the mucous membrane from, 
them. Behind is the vertical plate of the ethmoid and the 
vomer, and in front are the cartilage of the septum and the 
inner part of the cartilage of the aperture {see page 103). 

Behind the septum, at the upper part of the drawing, is 
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seen the sphenoidal septum, i, and below this the dome-like 
top of the pharynx and the tip of the mucous membrane 
covering the inferior turbinate bone, k. Immediately behind 




«v.» 



A, MuooiiB membrane of left 

aide of septum. 
B; Anterior palatine oanaL 



1, Naso-palatine nerve. 

2, Nasal nerve. 

3, Oli^Kstory nerve. 



and below this is the evening of the Eustachian tube, Aj 
and in the mucous membrane of this part of the pharynx 
are many deepish pits ; one of which^ at the posterior partj 
in most cases leads to a small cavity^ the so-called bursa 
pharyngis of Mayer. This is supposed to represent the remains 
of the diverticulum from the mouth from which the develop- 
ment of the pituitary body takes place. (Luschka^ ''Der 
Schlundkopf des Menschen/^ p. 26.) Luschka has also pointed 
out that the mucous membrane of this part is provided with 
masses of adenoid tissue, similar in structure to the tonsils^ 
and he suggests a possible relation between this and the 
tumours originating in this region. The size and shape of 
the portion of the cartilage of the tube which projects into 
the pharynx is shown in Fig. 2. 

In Fig. 2 are shown the turbinate bones covered by mucous 
membrane^ and the meatuses formed by them; their appear- 
ance after the removal of the mucous membrane is shown in 
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Plate 11, Fig. 2. The upper turbinate bone, 0, overhangs the 
upper meatus, above it the sphenoidal siuus opens on to the roof 
of the nasal fossa ; the reference is placed in front of a small 
fourth meatus which is very commonly found communicating 
with some of the posterior ethmoidal cells. Into the superior 
meatus open the posterior ethmoidal cells. The middle tur- 
binate bone, If overhangs the middle meatus, into which opens 
the antrum of Highmore, the entrance to which is indicated 
by the reference, k, and also the infundibulum which leads 
to the anterior ethmoidal cells and the frontal sinus. The 
inferior turbinate bone, k, overhangs the inferior meatus into 
which at the fore-part opens the ductus ad nasum, Plate 12, 
Rg. 2. 

The description of the muscles now exposed will be given 
with that of the pharynx, Plate 13 ; attention is now directed 
to the manner iu which they arise from the Eustachian tube. 
The vessels which enter between and behind them are palatine 
branches of the facial and ascending pharyngeal, a, b, c. Of 
these one is generally larger than thfe other, and often the supply 
comes from one artery alone. An anastomosis occurs between 
these vessels and branches of the internal maxillary. 

The surgical operations for which a knowledge of the 
anatomy of this region are important, include in the first 
place the removal of polypi. If we exclude malignant tumours, 
which have sometimes been badly classed amongst them, 
polypi are of two kinds, the simple mucous growths and the 
fibrous polypi. The former are usually found on the turbinate 
bones, and, as a rule, nearer the roof than the floor; they 
scarcely ever occur on the septum. The rule therefore in 
removing them is simple — viz., to pass in the forceps as high 
as possible with the blades apart so as to grasp the pedicle 
of the polypus. Unless this be done, a portion only of 
the soft growth will be removed, and that which remains will 
be increasingly difiTtcult to seize. Even if the growth spring* 
from the inferior turbinate bone it will be probably success- 
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fully seized by this manoeuvre ; if not, the forceps must be 
introduced lower down with the blades separated vertically. 
It should be remembered that the posterior nares are alto- 
gether larger than the anterior (they measure one inch verti- 
cally by half an inch across), and that a polypus too large for 
extraction by the anterior nares may often after detach- 
ment be successfully pushed or drawn back into the pharynx. 
Large polypi often lie in the posterior nares over the soft 
palate^ and may be felt there by the finger introduced into the 
mouth. 

Fibrous polypi spring from any part of the nose, and often 
in the pharynx opposite the body of the sphenoid (naso- 
pharyngeal). From their deep situation, the fact that they are 
not pedunculated, and that they often grow in various direc- 
tions — i,e,, not only downwards into the pharynx and forwards 
into the nose, but backwards into the sphenoidal cells and 
outwards into the spheuo-maxillary fossa — the latter are 
formidable subjects for removal. It may be done by evulsion, 
by the &raseur introduced through the mouth or the nose, in the 
latter case, either with or without enlarging the nares ; or by 
turning back the upper jaw and replacing it after removal of 
the tumour. The surgeon must remember in dealing with 
these growths how near their point of origin is to the im- 
portant structures within the cranium. 

In plugging the posterior nares for epistaxis, a curved 
sound (Bellocq's) or catheter is passed through the nose round 
the palate and into the mouth. To its extremity is attached 
a cord fastened to the plug which is to be introduced. On 
its withdrawal the plug is drawn up into the nares. 

In passing the Eustachian catheter it must be remembered 
that the orifice of the Eustachian tube is on a level with the 
posterior end of the inferior turbinate bone at a distance of 
about half an inch from the posterior wall of the pharynx. 
The easiest method of introduction is to pass it with the point 
down along the floor of the fossa, and at the same level beyond 
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it to the back of the pharynx, and then to withdraw the 
instrument while the point is at the same time rotated out- 
wards. The less easy plan is to begin to rotate outwards as 
soon as the back of the hard palate is reached, and thus pass 
it directly into the orifice of the tube. 



Figs. 3, 4, and 5 

Represent a series of three dissections of the side of the nose 
and orbital region^ with part of the cheek, from the front. 

In Fig. 8, after removing the skin to the extent shown in 
the drawing, the parts exposed were simply cleaned by 
removing the fat. 

MUSCLES. 

Orbicularis palpebrarum, A, is an orbicular muscle sur- 
rounding the aperture between the lids. It consists of two 
parts : an external with comparatively dark fibres is attached 
to the inner margin of the orbit and to the tendo oculi 
(Fig. 4, A, A). Externally the fibres pass continuously round 
the margin of the orbit without being attached to bone. With 
its upper margin blends the frontalis muscle, H, and with the 
under surface of its upper part the corrugator supercilii 
(Fig. 4, H). The inner part of the muscle consists of pale fibres, 
and is not covered by fat ; it covers the lids themselves. It is 
attached internally to the tendo oculi, and externally to the 
external tarsal ligament. Perforating the muscle are twigs of 
supra-trochlear 2, infra-trochlear 3, palpebral 4 and 5, and 
subcutaneous malse 6, nerves and various branches of the 
ophthalmic artery. It covers the margin of the orbit, the 
corrugator supercilii, the origins of the levator labii superioris^ 
levator labii superioris alseque nasi, the supra-orbital nerve 
(which in this case also passed through it), the palpebral 
ligament, and then structures which afterwards pierce it. 

Its action is to shut the eye. The inner part closes the 
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palpebral fissure^ the outer brings down the eyebrow and draws 
up the skin of the cheek. 

The pyranUdaUs nasi, 1, is a small muscle without bony attach- 
ment. It blends above with the frontalis muscle, and is 
attached below to a fascia common to it and the compressor 
narium. It wrinkles the skin at the root of the nose. 

The compressor narium, C, has a narrow origin from the 
superior maxillary bone above the canine tooth below that of 
the levator anguli oris, Fig. 4, C^ and is inserted into the 
fascia common to it^ and the pyramidalis. Its origin is 
beneath the elevators of the upper lip, its action to tighten the 
fascia over the nose and depress the lower part of the organ. 

The depressor ahe nasi, Fig. 4, I, may be looked upon as a 
continuation of the last muscle ; it arises from the incisor fossa 
on the superior maxilla ; the fibres curve upwards and inwards, 
and are inserted into the ala of the nose and the lower part 
of the septum. It is covered by the orbicularis oris. Its 
action is to depress the wing of the nose. 

The dilatators of the wing of the nose are too small to 
show in an ordinary dissection. 

The levator labii superioris aUeque nasi, D, arises from the 
nasal process of the superior maxilla internal to the orbicularis 
palpebrarum, and is inserted partly into the wing of the nose 
and partly blends with the orbicularis oris. It is closely con- 
nected with the following muscle. It raises the wing of the 
nose and upper lip. 

The levator labii superioris, E, arises fi*om the superior 
maxillary and malar bones above the infra-orbital foramen^ and 
blends below with the orbicularis oris. Between this and the 
following muscle is a mass of fat containing the infra-orbital 
vessels and nerve, and the part of the infra-orbital plexus of 
nerves. It raises the upper lip. 

The levator anguli oris, F, arises from the canine fossa below 
the infra-orbital canal, and passing downwards, and slightly 
outwards, it blends with the outer part of the orbicularis oris. 
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and the fibres appear to be continued into those of the 
depressor anguli oris. It draws up the angle of the mouth. 

The corrugator supercilii, Fig. 4, H, arises from the super- 
ciliary ridge on the frontal bone^ and ends by blending with 
the upper part of the circumferential fibres of the orbicularis. 
It lies altogether beneath the orbicularis. Its action is to 
draw inwards the eyebrow and wrinkle vertically the skin at 
the inner end of the eyebrow. 

The description of the vessels and nerves shown in this and 
the following figure will be found at pp. 69, 74, and 75. It 
is only necessary here to notice those which were not seen in 
Plates 7 and 8 — viz., the infra-trochlear, 3, Figs. 3 and 4 ; the 
gubcutaneus mala, 6, Figs. 3 and 4, appearing at the point of 
junction of lines prolonged from the outer and lower margins 
of the orbit ; and the terminal branch of the nasal nerve, Pig. 
4, 11, appearing from beneath the compressor narium ; and 
lastly, the small palpebral filaments from the supra-orbital, 4, 
lachrymal, 5^ and infra-orbital^ 7. 

To make the dissection shown in Pig. 4, the orbicularis palpe- 
brarum^ the levator labii superioris^ the levator labii superioris 
alseque nasi, the pyramidalis nasi, the frontalis, and the facial 
artery and vein were removed. The attachment of the orbicularis 
oris to the septum nasi was then cut^ and the muscle turned 
down. The fat was then removed from the structures exposed. 

The palpebral ligament, ^^ is a weak membrane passing from 
the margin of the orbit in front of the tarsi to the edge 
bounding the slit between the lids. It is thin in the middle^ 
but thicker both internally and externally, where it is attached 
to the teudo oculi and the external tarsal ligament respectively. 

MUSCLES. 

For the description of the corrugator supercilii, see above, 
and of the depressor alee nasi, see p. 101. 

In order to make the dissection shown in Pig 5, all the 
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muscles previously exposed were takeu away, and the whole of 
the left half of the upper lip was removed by prolonging the 
vertical incision down into the mouth. The palpebral liga- 
ments were then taken away, and the structures exposed 
behind them cleaned. The cartilages of the nose were defined. 
Lastly, the lachrymal sac being shown, the superior maxillary 
bone was chipped away below the inner part of the orbit, so 
as to show the ductus ad nasum, in doing which the antrum 
of Highmore was necessarily opened. 

The cartilages of the nose have been all shown in this 
plate and the accompanying woodcuts. 

The lateral cartilage, 0, is triangular in shape. It is 
attached behind to the nasal and superior maxillary bones j 
towards the middle line it is continuous with the edge of the 
cartilage of the septum, of which it may be regarded as a pro- 
longation ; below it is separated by a narrow interval occupied 
by fascia from the cartilage of the aperture. 

The cartilage of the aperture y =, consists of two flattish por- 
tions united at a somewhat rounded acute angle. The smaller 
lies in contact with its fellow in the middle line, and forms 
with it the lower part of the septum nasi or columella. The 
larger, more or less oval in shape, curves upwards and back- 
irards along the outer side of the nostril. The extremity is 
thin and pointed, and is either folded or broken up into 
ruinate cartilaginous masses. Other similar ones (cartilagines 
^pactiles, or cartilagines sesamoidese) are found at its upper 
Yx>rder near the middle line. 

The prominence of the angles between the two parts gives 
"^he shape to the tip of the nose, and the width of the groove 
^fcetween them has also a great influence on its character. 

The cartilage of the septum, ||, (woodcut, p. 104) is irregularly 

quadrilateral, its two posterior edges being in contact with the 

interior part of the perpendicular plate of the ethmoid, and 

"the upper part of the vomer and nasal spine ; while of the 

anterior edges, the upper is placed between the lateral cartilages 
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but reaching below their lower borders, and the lower is m 
contact with the upper border of the inner part of the 




A, Vertdcal plftte of ethnioid. I D, Cutili^ d Kpeitare. 

B, Tomer. £, Palatal prooMM* of anpe- 

C, Cartilage of aeptiim. rior maxillary and palate 



cartilage of the aperture. This cartilage is thicker at the 
drcumfereuce than in tbe centre ; it is indented behind where 
it is in contact with the ethmoid and vomer. It is almost 
always to one side or other of the middle line. ' 

Man; of the structures seen in the front of the orbit are 
described with Plate 12. It will be noticed that the n^rs- 
trochlear nerve, 2, leaves i^b frontal, \, mnch nearer the anterior 
^lerture of the orbit than usual. 

The lackrymai apparatut consists of tbe gland and the ducts 
by which tiie tean are conducted to the noee. 

Tbe anterior end of the lachrymal gland, §, is seen close to 
the external angular process, the gland itself (Plate 12, Figs. 3, 4, 
and 5) is of a long ovoidal shape, and occupies a deepish 
hollow at the upper and outer angle of the orbit. Its ducts, 
twelve or fourteen in number, open on the conjunetiTa of tbe 
upper lid at its upper and outer part 

Tbe ptmcta lachrymajia, situated just internal to tbe 
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references * and +> are small apertures on the summits of 
the lachrymal papillae on each lid near the inner canthus. 
They lead to the canaliculi, which are shown in the drawing. 
These minute canals have at first an almost vertical direction 
in both lids^ and then pass nearly horizontally inwards behind 
the bifurcations of the tendo oculi, %, to open into the lachrymal 
sac, ^. This is the dilated upper extremity of the ductus ad 
. nasum, and occupies a deep groove on the upper maxillary 
and lachrymal bones. It is in close contact with the tendo 
oculij which crosses it about its middle^ and is covered by a 
strong layer of fascia (drawn forwards as shown in the draw- 
ing). The small tensor tarsi muscle is behind it. 

The ductus ad nasum {see also Plate 12^ Fig. 2) occupies a 
canal formed by the superior maxillary lachrymal and inferior 
turbinate bones. It is six or seven lines in lengthy and is 
directed downwards, and slightly outwards and backwards. It 
opens into the inferior meatus by a narrow orifice guarded by 
a fold of mucous membrane {see Plate 12). Several valves 
formed by the mucous membrane have been described in 
connexion with the sac and duct. 

In passing a probe into the canaliculi, as is firequently done 
in order to slit them up for the sake of curing an epiphora or 
overflow of tears, it is important to bear in mind their direction. 
After this is done, if the direction of the duct be remembered, 
there will be no difficulty in passing the probe or style down 
the nasal duct. If it be intended to open the sac without inter- 
fering with the canaliculi, the tendo oculi may be made tense 
by drawing the lids outwards, and a narrow knife introduced 
just above it; it is then flattened against the forehead and 
pushed in the same direction as the probe in the last instance — 
Le. downwards and slightly outwards and backwards. 



Godlbb's atlas. 
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PLATE 11. 
Fig. 1 

Beprbsbnts the dissection usually made to expose MeckePi 
ganglion. 

The head haviug been divided by a vertical and longitudinal 
saw-cut slightly to the right of the middle line, the left side is 
chosen for the preparation. Plate 10, Fig. 1, represents the 
appearance of the septum nasi as it is then seen ; this was taken 
almost completely away with the vessels and nerves in contact 
with it. The mucous membrane was then stripped off from the 
hard palate as far outwards as the line of the posterior palatine 
canals, and the vessels and nerves emerging from them were 
shown on the upper surface of the membrane removed. The 
mucous membrane was then removed from the back of the 
nasal fossa as far forward as a line drawn downwards from the 
spheno-palatine foramen,below which the position of the posterior 
palatine canals was indicated by the injected vessels showing 
through the bone j the bones (palate, superior maxillary, inferior 
turbinated, and ethmoid) were then chipped away both in the 
hard palate and outer wall of the nose so as to expose these 
vessels and nerves, and in connexion with the upper part of 
the latter the ganglion was found. To expose the superior 
maxillary nerve with its descending branches to the ganglion 
and the small ascending branches of the latter and to open the 
cavity of the orbit, the upper part of the ethmoid with the two 
upper spongy bones, and parts of the horizontal plate of the 
frontal and of the body of the sphenoid were removed; and to open 
the Vidian and pterygo-palatine canals a larger part of the body 
of the sphenoid and the root of the pterygoid process were 
taken away. In this dissection the internal carotid artery was 
brought into view and part of it removed. 
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Lastly^ the periosteum and some fat were taken from the 
mer side of the orbit so as to expose the structures contained 
a it. 

The uvula is occupying a normal position opposite the long 
ody of the second vertebra ; the mucous membrane of the 
ard palate would not touch the upper surface of the tongue 
rhen the mouth is opened as in the drawings unless it had 
een separated from the bones. The position of the epiglottis, j3, 
I opposite the fourth vertebra and parts of the vertebrae above 
nd below it. The cricoid cartilage, S, is opposite the body of 
he sixth and part of the fifth vertebrse. The vocal cords, b, thus 
iccupy a position opposite some part of the body of the fifth 
ertebra^ while the hyoid bone, +, corresponds to some part of 
he fourth. It will be remembered that while these structures 
re all raised during deglutition and very slightly during forcible 
opening of the mouth, they may easily be displaced downwards 
a the dissected subject. 

The continuity of the dura mater in the skull and spinal 
anal is shown, and the loose attachment of the membrane in 
he latter as compared with its firm adherence to the bones in 
he former is also indicated. Just above the first vertebra the 
ertebral artery, k, pierces the dura mater, and in the intervals 
letween the vertebrse the trunks of some of the upper cervical 
lenres. 

The reader will notice the opening of the Eustachian tube, §, 
a well as the frontal sinus, ^, and the antrum of Highmore, t> 
rhich are described elsewhere. 

MUSCLES. 

The gemO'hyo-glossus, A, genio^hyoid, B, and myh'hyoid, C 
lave been shown in several of the preceding plates and 
lescribed at pp. 41, 40, and 83 respectively. If the tongue 
lad been divided exactly in the middle line, its fibrous septum 
would have been seen interfering with the continuity of the 
fibres of ike genio-hyo-glossus. 

I 2 
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The muscles of the orbit are described at p. 121. 

ARTERIES. 

The left internal carotid, a, has been shown from the inner 
side in the last part of its course by removing the sella turcica. 
A small portion of it has been cut away in order to expose the 
Vidian nerve as far as possible. The vertebral, k, is seen at the 
point where it perforates the dura mater. 

Some of the terminal branches of the internal maxillary are 
now seen — viz. : 

Vidian, g, a small branch rans directly backwards with the 
Vidian nerve through the canal of the same name. At the 
posterior extremity of this it turns outwards through the 
cartilage filling the foramen lacerum medium^ and passing with 
its nerve under the Casserian ganglion on the upper surface of 
the petrous bone, anastomoses with a branch of the middle 
meningeal and enters the hiatus Fallopii to end by sending a 
twig to the tympanum ; it supplies branches to the Eustachian 
tube and pharynx. 

Ptery go-palatine, h, a very small twig runs back through the 
pterygo-palatine canal and sends twigs to the pharynx. Eus- 
tachian tube, and sphenoidal cells. 

The sphenO'palatine or nasal, e, enters the nose by 
the spheno-palatine foramen and sends branches to the pos- 
terior ethmoidal cells, the antrum, the spongy bones, and the 
septum ; one of the last is a long branch, the naso-palatine or 
artery of the septum, i, of which the greater part has been taken 
away with the septum nasi. It runs downwards and forwards 
obliquely across the septum nasi, passes through the incisor 
foramen — i.e., through the foramen on its own side of the 
septum by which the anterior-palatine foramen is traversed, 
and ends by anastomosing in the hard palate with the 
descending-palatine. The artery is better seen in Plate 10, 

Pig. 1. 

The descending-palatine, f, passes with the large descending- 
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palatine nerve through its canal^ at the lower end of which it 
runs forwards in the mucous membrane of the hard palate to 
end by anastomosing with the termination of the artery of the 
septum. As it descends it supplies branches which pass down 
with the two smaller nerves^ and supply the soft palate and 
tonsil, anastomosing with the palatal branches of the facial : 
other branches are supplied to the mucous membrane of the nose. 

NERVES. 

The superior maxillary, 6, is seen as it passes across the 
spheno-maxillary fossa. It gives off at this point two descend- 
ing branches, spheno-palatine, in connexion with which is the 
spkefW'palatine or Meckel's ganglion, 7. The size of this in the 
drawing is, for the sake of clearness, exaggerated. It receives 
posteriorly the Vidian nerve^ which is connected at its other 
extremity with the facial and the tympanic plexus, under the 
name of the great superficial petrosal, and receives twigs from 
the carotid plexus of the sympathetic in its passage through 
the foramen lacerum medium. From the lower part of the 
ganglion the descending-palatine nerves pass downwards ; they 
may be considered as prolongations of the spheno-palatine 
branches mentioned above, and are three in number. The 
lai^e, or anterior, 10, passes through the large canal, giving off a 
branch to the nose as it descends ; it afterwards passes forwards 
in the mucous membrane of the roof of the mouth almost to 
the incisor teeth. The small, or posterior, 11, passes through the 
posterior canal to the soft palate, tonsil and uvula, and is said 
by Meckel to supply the levator palati and azygos uvulae. 
The smallest or external, if present, passes through the external 
canal, and sends branches to the uvula, tonsil and soft 
palate. The naso-palatine, 9, passes with the artery of the same 
name obliquely downwards and forwards across the septum, 
to which it supplies branches, then through one of the 
mesial openings in the anterior palatine canal, that of the left 
side being anterior, and ends iu the mucous membrane of the 
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mouth behind the inciflor teeth where the nerves of the two 
sides communicate. 

The reference^ 12^ is placed upon the second cenrical nenre 
as it pierces the dura mater. Three others of the same series 
are shown below. 



Fig. 2. 

This figure illustrates the dissection to expose the otic gan- 
glion. 

In a skull which has been sawn vertically and longitudinally' 
just to the left of the middle line^ the tensor and levatcur 
palati^ and the Eustachian tube, are first prepared, as in Plate 
10, Fig. 2. The tube is then carefully separated from the 
temporal and sphenoid bones, and the levator is cut close to 
its origin. The tensor is divided below and turned up carefully, 
and then either the anterior or the posterior part of its origin 
is detached, and the muscle turned backwards or forwards as 
the case may be, whilst the nerve which enters it is preserved. 
The bone is then chipped away with bone-forceps behind a line 
leading from the back of the root of the pterygoid process into 
the foramen ovale, and another vertical incision is carried from 
the foramen magnum obliquely forwards and outwards to the 
same foramen. The Eustachian tube is then cut short, and 
the parts which have been exposed are cleaned. 

Lastly, in this particular preparation, some of the body of 
the sphenoid was removed with a chisel, so as to expose the 
Casserian ganglion more fully, and the mucous membrane of 
the mouth and nose was separated from the bones. 

The relations of the styloid process, 1 1, and the muscles arising 
from it to the two carotid arteries are well seen. It passes 
between the two vessels, and thus, while the stylo-pharyngeus, 
E, and stylo-hyoid, F, which arise from its base pass one 
inside and the other outside the external carotid, the stylo- 
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glossus^ D, which is attached near the apex does not come into 
relation with either vessel. 

The best view of the internal pterygoid, A, is obtained firom 
the inner aspect ; it is described at p 93. 

NERVES. 

As in Fig. 1, it must be remembered that the size of the 
otic ganglion and the small nerves passing firom it has been 
exaggerated. 

The otic ganglion^ 5, more or less round in shape, is situated 
immediately below the foramen ovale, internal to the inferior 
maxillary nerve, 3, and upon the branch of this nerve to 
the internal pterygoid muscle, 9. It receives and transmits the 
following branches : — 

The mnaU superficial petrosal, 6, passes upwards and back- 
awards firom the ganglion to a small foramen near the foramen 
spinoeam, or through the petro-sphenoidal suture ,* firom this 
it 'pasaeB through a canal in the petrous part of the temporal to 
join the intumescentia gangliformis of the facial and the tym- 
panic plexus. In this course it sometimes reaches the upper 
surface of the temporal bone, as in Plate 12, Fig. 4. 

It also receives communicating twigs firom the sensory 
liranches of the inferior maxillary, especially the anriculo*tem- 
poral one such is shown as well as one joining the gustatory. 

It supplies muscular twigs to the tensor tympani, 7, and to 
the tensor palati, 8. 

The other nerves exposed have been described elsewhere; 
it will be observed that the junction of the chorda tympani, 14, 
with the gustatory, 11, and the double origin of the auriculo- 
temporal, 13, are well shown in such a dissection. 
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PLATE 12. 
Pig. 1. 

The dbsection shown in this drawing was made in the 
following manner : — After the removal of the scalp two vertical 
saw-cuts were carried through skull^ dura mater^ and brain 
from before backwards, each about half an inch from the 
middle line, from the superciliary ridge to about an inch above 
the level of the occipital protuberance. The ends of these 
incisions were joined by two horizontal cuts carried to the 
same depth, so that two wedges, consisting of brain, dura mater, 
and bone, were removed. As the subject was not perfectly 
fresh the softened brain was easily scooped away with the 
fingers, helped by a stream of water, whilst the arteries sup- 
plying the brain were left in situ. These latter were after- 
wards cut short. 

By looking down at the skull obliquely from one side and 
behind, a view may be obtained of the folds of the dura 
mater, except the falx cerebelli, and of all the cranial nerves 
except the hypoglossal. 

The dura mater, a strong membrane composed of inter- 
lacing bands of white fibrous and elastic tissue, and covered on 
its internal aspect by a layer of epithelium, the so-called 
parietal layer of the arachnoid, is divisible into two layers: 
an external, which is closely adherent to the bones of the skull, 
to which it forms the internal periosteum, and an inner, which 
along a certain number of lines projects inwards, so as to form 
folds which separate parts of the brain. Along these lines 
run venous canals, which are triangular in section, being 
bounded on two sides by the inner layer, and on the other by 
the outer layer of the dura mater, and lined by venous 
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epithelium. Similar canals, but without the definite triangular 
shape in section, exist in other parts of the dura mater. 
Fhese canals are the sinuses. The dura mater is most firmly 
attached to the bone at the sutures and at the base of the skull. 
Prolongations of it are sent through the foramina, which are 
x>ntiuuous in part with the pericranium, in part with the sheath 
>f the nerves. The folds formed by the inner layer are asfoUows: — 

The tentorium cerebelli, y|, is a somewhat horizontal septum 
t)etween the cerebrum and cerebellum ; it is considerably raised 
in the centre, and has a large oval deficiency in front, so 
as to give it the appearance of a very flat pointed tent. It 
is attached on each side to the anterior and posterior clinoid 
processes, to the upper border of the petrous portion of the 
temporal bone, and to the lateral sulcus on the mastoid, 
parietal, and occipital bones. Along the middle line is attached 
the base of the falx cerebri. The opening is occupied by the 
crura cerebri, superior peduncles of cerebellum and corpora 
qnadrigemina, surrounded by the membranes and the posterior 
cerebral arteries. 

The falx cerebri, 0, is of a broad sickle shape. The point is 
attached to the crista galli ; the base is behind, and is attached 
to the tentorium, the concave edge looks downwards towards 
the corpus callosum, and the opposite border is attached 
along the longitudinal sulcus to the frontal, parietal, and 
occipital bones. 

The small /o/r cerebelli is not shown ; it is a small triangular 
fold. The apex is downwards and forwards ; it is bifid, the 
two parts passing on each side of the foramen magnum. The 
base is attached to the under surface of the tentorium opposite, 
but for a shorter distance than, the falx cerebri ; the edge 
projects between the lobes of the cerebellum, and the opposite 
side is attached to the internal occipital crest. 

The superior longitudinal sinus, a, begins at the crista gnlli^ 
and runs backwards to the internal occipital protuberancer 
where it joins the torcular Herophili, B ; this last is an irregular 
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cjavity, occupying the hollow formed by the Junction of the 
lateral and longitudinal sulci^ which receives, as will be Been, 
the straight and occipital sinuses, and from which pass the 
two lateral sinuses. 

The straight sinus, y, occupies the line of junction of the 
tentorium and falx cerebri ; it receives at its anterior extremity 
the inferior longitudinal sinus and the veins of Oalen. 

The inferior longitudinal sinus, /3, begins near the crista gaUi, 
and runs backwards in the edge of the falx. 

The veins of Galen, ti come from the interior of the brain, 
where they lie in the velum interpositum beneath the fornix. 

The occipital sinus, which is sometimes absent, lies in the falx 
cerebelli. It is bifid below, and communicates with the spinal 
veins. 

The lateral sinus takes a curved course along the lateral sulcus, 
across the occipital, parietal, and temporal bones, and ends by 
forming the internal jugular vein at the jugtdar foramen. It 
is joined by the superior petrosal sinus. 

The superior petrosal sinus, e, lies along the upper border of 
the petrous portion of the temporal bone, connecting the lateral 
and cavernous sinuses. 

The cavernous sinus is an irregular cavity on the side of the 
body of the sphenoid bone. It is seen at Fig. 4, S. It is 
more or less triangular in transverse section, having an inner 
and an outer wall, and a floor. Occupying the inner wall and 
floor is the internal carotid artery, which is crossed on the 
outer side by the sixth nerve. Fig. 4, 10. In the outer wall are 
the third, fourth, and ophthalmic divisions of the fifth nerves. 
The sinus receives in front the ophthalmic vein, and communi- 
cates internally with its fellow of the opposite side by means 
of the circular and the basilar sinuses ; it sends backwards the 
superior petrosal sinus, and is prolonged downwards into the 
inferior petrosal sinus. It receives its name from a number 
of fibrous trabeculae by which its cavity is traversed. 

The circular sinus surrounds the pituitary body. 
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The basilar or transverse sinus, Fig. 4^ passes across the basilar 
process of the occipital^ and joins th6 inferior petrosal, sometimes 
the caTemoos sinuses. There are generally two or more small 
sinuses on the basilar portion of the occipital which communicate 
below with the spinal veins. 

The inferior petrosal sinus, Fig. 4^ y, grooves the apex of the 
petrous and side of the body of the sphenoid bones^ and then the 
line of junction of the petrous and occipital, as it runs back- 
wards^ downwards, and outwards to reach the anterior part of 
the jugular foramen, through which it passes to join the com- 
mencement of the internal jugular vein. 

These sinuses differ from veins in the peculiarity of their 
shape and the rigidity of their walls^ in the absence of valves, 
and the existence in many of them of small trabeculse crossing 
firom side to side. These trabeculse are distinct in the 
cavernous sinus, where they are soft and red, and in the 
superior longitudinal sinus, where they are white and stronger 
(chord® Willisii). The sinuses receive their blood from 
various sources : principally from the brain, but also firom the 
dura mater, the diploe, the orbit, the ear, and by emissary 
veins passing through the skull they communicate with some 
of the external veins. The surgeon must bear in mind the 
situation of the superior longitudinal and lateral sinuses in 
order to avoid them in trephining ; that of the former is unmis- 
takable ; that of the latter corresponds to a line drawn from 
the occipital protuberance towards the upper border of the 
sygoma, as far as a point vertically above the mastoid process. 
The sinuses may be wounded in firactures of the skull and 
extensive haemorrhage may result. Hsemorrhage from them 
must be arrested by plugging. 

In the course of some diseases, and notably in pyaemia, 
and caries of the temporal bone in connexion with disease of 
the ear, one or more of the sinuses may become obstructed by 
dots ; it is a subject of doubt if any of the symptoms which 
follow can be traced to a resulting oedema of the brain. It 
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will not be forgotten that the ophthalmic vein commu- 
nicates with the facial, and that therefore oedema of the orbit 
does not necessarily follow obstruction of the cavernous sinus. 

m 

Inflammation of the cavernous sinus in the course of facial 
erysipelas has been described and traced to the existence of this 
intercommunication. 

The brain is supplied by the internal carotid and vertebral 
arteries. The circle of Willis, which is here shown in siiu, is thus 
formed. Close to the two anterior clinoid processes, the internal 
carotid arteries, a, a, divide into the anterior cerebrals, b, b, the 
middle cerebrals, d, d,and the posterior communicating arteries,e,e. 
The anterior cerebrals are joined close in front of the groove 
for the optic commissure by the short anterior communicating, c. 
The posterior communicating arteries run backwards near the 
edge of the falx to join the posterior cerebrals which are 
passing forwards from the basilar, g, of which they are the 
terminal branches. The basilar is formed by the junction of 
the two vertebrals, f, which after piercing the dura mater 
between the atlas and occipital bone, Plate 11, Fig. 1, k, pass 
up through the foramen magnum and unite together on the 
basilar portion of the occipital bone. Without specifying the 
course of these arteries, two or three points about them may 
be mentioned. Several of the transverse arteries are figured, 
from one of them, h, is shown the small acoustic artery, 
entering the internal auditory meatus. The third nerve, 2, 
passes between the posterior cerebral, k, and the superior cere- 
bellar, /; the sixth nerve is crossed by one or more of the 
transverse arteries. It will be noticed that the arteries are far 
from symmetrical on the two sides ; for example, the right 
anterior cerebral comes equally from the two carotids, and the 
right posterior cerebral chiefly from the right carotid. Such 
variations are, however, more common than absolute sym- 
metry. 

The free inosculation between the vessels entering into the 
formation of the circle of Willis allows of a sufficient supply of 
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blood reaching the brain if one of its principal feeding trunks 
be obliterated. Such obstruction may occasionally, though 
rarely, occur as the result of a clot washed into the circulation 
from the heart, or it may be produced by ligature of the 
common carotid. If a clot, however, pass into one of the branches 
of the circle, that portion of the brain to which it goes is 
deprived of its supply of blood, and stasis with cerebral haemor- 
rhage are the result ; the left middle cerebral is the artery in 
which such an obstruction most commonly occurs. 

The positions at which the cranial nerves pierce the dura 
mater may now be studied. About the first, and the second, 1, 
nothing need be said ; the third, 2, perforates the edge of 
the tentorium close to the anterior clinoid process; the 
fourth, 3, the free edge of the tentorium a little further back ; 
the fifth, 4, immediately below the tentorium ; the sixth, 5, 
lower down than the fifth and nearer the middle line, almost 
directly behind the third ; the seventh, 6, and eighth, 7, go 
respectively through the internal auditory meatus and the 
jugular foramen ; the former consists of the smaller facial in 
front and larger auditory behind, and the latter of the glosso- 
pharyngeal externally, which passes through a special opening 
in the dura mater, the spinal accessory internally, passing 
Upwards from the foramen magnum, and the large pneumo- 
gastric between the two. If the hypoglossal were visible it 
Would be seen to consist of two parts, and to pass through the 
anterior condyloid foramen. 

The long course of the sixth nerve on the base of the skull 

ia to be considered in connexion with the fact, that in very 

^iKiany diseases of the brain in which swelling, general or local, 

i« one of the factors, the sixth is the first nerve to sufier. 

Xt may also be remembered that, from its position near the 

^uiddle line between the pons and the bone, it can receive but 

Xittle protection from the presence of cerebro-spinal fluid, as 

compared with the other nerves ; these two facts will probably 

account for its greater liability to feel the cfiects of pressure. 
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Figs. 2, S, 4, and 5. 

The remainiDg figures of this Plate show yarious dissections of 
the orbit. A description of the method by which each was 
made will first be given, and then a general account of the 
structures exposed. 

Fig. 2 shows the orbit as seen from inside. 

The dissection was made on a skull which had been sawn 
vertically to the right of the middle line. The mucous mem- 
brane was removed as far back as the spheno-palatine forameni 
except in the inferior meatus and floor of the nose ; and the 
turbinate bones were cut away. The inner wall of the orbit 
was then taken away by chipping, with bone-forceps, the front 
of the sphenoid, the lateral mass of the ethmoid, the lachrymal 
and small portions of the frontal and superior maxillary bone, 
as far backwards as the spheno-palatine canal, as far downwards 
as a horizontal line drawn firom the same opening, and as far 
forwards as the front of the middle turbinate bone. 

The periosteum of the orbit thus exposed was then removed, 
showing the structures seen in the drawing. Another quarter 
of an inch was then sawn ofi* the basilar processes of the occi- 
pital and body of the sphenoid, and the bone was chipped away 
from around the ductus ad nasum. 

The reader will notice the groove, ^, corresponding to the end 
of the infundibulum, and the relation to it of the opening into 
the antrum, o ; the communication between what is left of the 
posterior ethmoidal cells, S, and the sphenoidal sinus ; the val- 
vular opening, v, of the nasal duct, p. 105 ; and the inner view 
here obtained of the lateral cartilages of the nose, p. lOB. The 
frontal sinus, ir, here extended far back, but was not opened in 
the original section of the skull. The width of the internal 
rectus, A, will not be forgotten, nor the complete manner in 
which it hides the other structures in the orbit, as seen from 
this aspect. This dissection should be compared with that 
shown in Plate 11, Fig. 1, in which more of the bone has been 
taken away. 
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Fig. 8 shows the orbit as seen from the outer side. 
The dissection was made bycarrying two horizontal incisions : 
one just below the level of the zygoma from the most prominent 
point of the malar bone almost to the articulation of the jaw, 
and another, of equal length and parallel with it, at the level 
of the upper margin of the orbit. These were joined at their 
extremities by vertical incisions, the anterior of which passed 
across the eyelids. In the subcutaneous tissue were branches 
of the temporo-malar, 2 and 3, and facial, 1, nerves, and of the 
temporal, transverse facial, c, and lachrymal, e, arteries; beneath 
it was the temporal, £, and masseter, F, muscles covered by 
their fasciae, the orbicularis palpebrarum, and the zygoma. 

The three muscles were removed as far as uncovered, thus 
exposing the margin of the orbit and the palpebral ligament, the 
great wing of the sphenoid, 2^, and part of the squamous por- 
tion of the temporal. As much of the zygoma as was exposed 
was then taken away, showing the external pterygoid muscle, 
G, and the internal maxillary artery, a, passing into the spheno- 
maxiUary fossa. The palpebral ligament was then divided, and 
as much as possible of the outer wall of the orbit was taken 
away, by sawing, in the first place, through the malar bone 
into the spheno-maxiUary fissure, and then chipping away the 
rest, formed by the malar, sphenoid, and frontal bones, with 
the bone-forceps and chisel, taking care not to injure the two 
branches of the temporo-malar nerve, 2 and 3, and the artery 
accompanying it. In this way the periosteum of the orbit was 
exposed, and, after its removal, the structures seen in the orbit 
were displayed and cleaned. Lastly, the tarsi and the conjunc- 
tiva, /3, were cut opposite the original anterior incision. 

The description of this will be given with that of the other 
drawings of the orbit. It may be remarked, however, that a 
complete external view of the orbit cannot be obtained with- 
out opening into the skull, which fact is an indication of the 
distance of the apex of this cavity from the surface. The small 
artery, b, accompanying the branches of the temporo-malar 
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nerve, in this instance^ undoubtedly came from the internal 
maxillary. The junction, 4, between the temporo-malar and the 
lachrymal is shown, as well as that between the temporal branch 
and the facial ; the malar branch, in this instance, as sometimes 
happens, did not occupy the same foramen as the small artery 
which usually accompanies it, but passed outwards through the 
spheno-maxillary fissure and round the edge of the malar bone^ 
supplying at last, however, its usual area of skin. The nerve 
is liable to considerable variation. 

Fig. 4 shows the Casserian ganglion and the parts around, 
and the superficial view of the orbit from above. 

The dissection was obtained from that shown in Fig. 1, by 
removing the falx with the arch of bone to which it was 
attached, and the circle of Willis ; then on the left side, by 
chipping away carefully the roof of the orbit, after removing 
the dura mater from the anterior fossa, and on the right by 
simply removing with great care the dura mater fiK>m the 
middle fossa. 

Fig. 5 shows two deeper views of the orbit from above. It 
was made from that shown in Fig. 4, as follows : — 

On the right side the dissection was first carried to the 
same point as that in the left side of Fig. 4 ; the small wing of 
the sphenoid was then chipped away so as to open the sphenoidal 
fissure. The common trunk of the frontal and lachrymal 
nerves, 6, and the supra-orbital, c, and lachrymal, £/, vessels, 
the levator palpebrse superioris, B, and the superior rectus, C, 
were thrown forwards. Lastly, the ophthalmic vein, a, was partly 
removed. The structures seen were then exposed and cleaned. 
On the left side the dissection was first carried to the same 
stage as that already described. The frontal bone was then 
sawn through by vertical cuts opposite the inner and outer 
walls of the orbit, and the piece of bone so separated was 
taken away. The superior oblique, A, and the fourth nerve, 
4, were cut and turned forwards, and then the optic, 2, and 
ciliary, 15 and 9, nerves with the posterior ciliary vessels^ e. 
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were divided, after which the eyeball was turned forwards, and 
the parts exposed were cleaned. Lastly, the optic foramen 
was opened, and the anterior clinoid process was chipped off, 
and the remaining dura mater cleared away from the fifth 
and sixth nerves. 

General Description of Figs. 2, 8, 4, and 5. 

MUSCLE3. 
Superior rectus, Fig. 8, A, Fig. 4, C, arises from the upper 
part of the optic foramen, and is inserted. Fig. 5, C, into the 
upper part of the sclerotic a third of an inch behind the margin 
of the cornea. The levator palpebne superioris is in contact 
with it superficially ; it rests upon the optic and nasal nerve, 
ophthalmic artery, and the eyeball. It raises the eye. 

Inferior rectus, Fig. 3, C, Fig. 5, F, arises from the 
lower part of the optic foramen by isi tendon common to it 
and the internal and external recti, and is inserted into the 
sclerotic opposite the superior rectus. It rests upon the floor 
of the orbit and the inferior oblique, and is covered by the 
optic nerve and the eyeball. It depresses the eye. 

Internal rectus. Fig. 2, A, Fig. 5, E, arises from the 
inner part of the optic foramen, and is inserted into the inner 
part of the sclerotic midway between the superior and inferior 
recti. It is in relation externally with the optic nerve, the 
ophthalmic artery, the nasal nerve, and the eyeball ; internally 
it touches the inner wall of the orbit. It draws the eye 
^^ards. 

ExtenuU rectus, Fig. 3, B, Fig. 5, D, arises by two heads, 

oxxe in common with the superior rectus, and the other partly 

^*^th the inferior rectus, and partly from the lower border of 

^b.« sphenoidal fissure. It is inserted opposite the internal 

^^^ctos. Internally it is in contact with the optic nerve, the 

ophthalmic artery, and the lenticular ganglion with its branches ; 

^^xtemally it touches the outer wall of the orbit. Between its 

^Qsda the following structures pass : the two divisions of the 

Godlsk's atlas. k 
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third nerve separated by the nasal nerve^ and below them the 
sixth nerve and the ophthalmic vein. Its action is to draw 
the eye outwards. 

The levator paipebrte mperioHs, Fig. 4, B, Fig. 5, B, arises 
slightly in front of the inner part of the origin of the superior 
rectus^ and it is inserted into the lower margin of the anterior 
surface of the upper tarsus. Superficial to it are the fourth 
and frontal nerves^ and the supra-orbital artery^ Fig. 4, c. It 
rests upon the superior rectus. Its action is to raise the upper 
eyelid. 

The superior oblique, Fig. 2, B, Fig. 4, A, Fig. 5, A, arises 
near the optic foramen internal and anterior to the origin of 
the levator palpebrse ; it passes forwards to the inner and upper 
angle of the orbit, where it ends in a tendon, which, after pass- 
ing through a small fibrous pulley, turns backwards, outwards, 
and downwards, to be inserted into the sclerotic behind and 
outside the insertion of the superior rectus, midway between 
the optic nerve and the cornea. One edge is in contact with 
the internal rectus, the nasal artery and nerve intervening. 
The ocular surface looks towards the ophthalmic vessels and 
the eyeball ; the other surface is directed towards the wall of 
the orbit and fourth nerve. 

The inferior oblique, Fig. 8, D, Fig. 5, G, arises from an 
impression at the inner and anterior part of the floor of the 
orbit. It is directed outwards, upwards, and backwards, 
beneath the inferior rectus, but internal to the external rectus, 
and is inserted into the posterior and outer part of the sclerotic, 
behind the insertion of this last muscle, or between it and the 
superior rectus. 

The actual use of the oblique muscles must be considered 
as still open to question ; it is supposed that the tendency of 
the superior and inferior recti to turn the eyeball inwards which 
arises from the position of their origins internal to the antero- 
posterior axis of the eye may be counteracted by a rotation, 
outwards and upwards, imparted by the inferior oblique, ou/te^ar (29 
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and downwards by the superior oblique. From this point of 
view the superior oblique is to be looked upon as the assistant 
of the inferior rectus^ and the inferior oblique as that of the 
superior rectus. 

ARTERIES. 

The attention of the reader is directed to the different 
▼iews that are given of the internal carotid as it passes through 
the cavernous sinus. The description of it will be found at 
p. 87 1 one of the small arterim receptaculi is shown in Fig. 4. 

The ophthalmic leaves the artery either just before or just 
after it pierces the dura mater. Fig. 5, b. It enters the orbit 
by the optic foramen outside and below the optic nerve, and 
after crossing over this nerve so as to reach its inner side, it 
takes a tortuous course forwards to the inner angle of the 
orbit to terminate in nasal and frontal branches at the root of 
the nose, where it anastomoses with the angular branch of the 
facial. It supplies the following branches : — 

The lachrymal, Fig. 4, d, Fig. 5, d and k, runs outwards 

superficial to the muscles to the lachrymal gland, and eyelids. 

It sends branches back through the sphenoidal fissure and the 

great wing of the sphenoid to anastomose with the middle 

meningeal. One of these is often of large size, or may even 

constitute the whole of this artery, as in Fig. 5, k. Other 

branches accompany the divisions of the temporo-malar 

Oerve and anastomose with the temporal and transverse facial 

arteries unless these are supplied by the internal maxillary, as 

in Fig. 3. 

The small arteria centralis retina enters the substance of 
^he optic nerve a quarter of an inch from the eyeball, and 
^UDS forward in it to supply the retina. 

The supra-orbital, Fig. 4, c, leaves the artery as it crosses 

Xhe optic nerve, and becoming superficial between the levator 

'palpebrse and superior oblique, it runs directly forwards over 

'the former with the frontal nerve, and ends by passing 

through the supra-orbital foramen to the forehead. 
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The ciliary branches are divided into posterior, Fig. 5^ e, and 
anterior ; the latter are not shown^ they are derived from the 
muscular branches and pierce the anterior part of the sclerotic ; 
the former pierce the sclerotic round the entrance of the optic 
nerve. 

The musctdar branches are irregular in their origin ; they 
supply the muscles of the orbit. 

The posterior ethmoidal, Fig. 2, d. Fig. 5^ g, passes inwards 
through the posterior internal orbital canal and supplies 
branches to the dura mater, the sphenoidal sinus, and the 
nose ; its branch to the septum is sometimes of considerable 
size, Plate 10, Fig. 1. 

The anterior ethmoidal, Fig. 2, c. Fig. 5, /, has been already 
seen in Plates 10 and 11. It first passes inwards through the 
anterior internal orbital canal with the nasal nerve, then it runs 
forwards in the cavity of the cranium supplying branches to the 
dura mater, Fig. 4, e, as far as a foramen by the side of the crista 
galli, through which it enters the cavity of the nose ; there it 
gives off a branch to the septum and is continued by one or 
two branches on the inner aspect of the nasal bone to the 
interval between it and the lateral cartilage, through which 
it passes to end on the face by anastomosing with the facial. 

Two small palpebral branches leave the ophthalmic artery 
at its termination for the supply of the lids. 

VEIN. 
The ophthalmic vein, Fig. 5, a, is very tortuous; it commences 
at the root of the nose by joining the angular vein, and 
runs backwards along the upper and inner angle of the orbit, 
receiving branches corresponding with those of the artery. It 
communicates externally with the pterygoid plexus, and ends 
by passing between the heads of the external rectus to join 
the cavernous sinus. 

NERVES. 

The optic nerve. Fig. 5, 2, after leaving the optic commissure. 
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passes throngh the optic foramen^ and is directed forwards and 
oatwards to the back of the eye. It is surrounded by the 
origins of the recti and ciliary nerves and vessels^ and it is 
crossed by the nasal nerve and ophthalmic artery. 

The third nerve, Rg. 4, 2, Rg. 5, 3, after piercing the dura 
miter, as has been said, runs forward to the sphenoidal fissure 
above the ophthalmic division of the fifth, being crossed on the 
outer side by the fourth nerve, and the frontal and lachrymal 
of the fiftJi. It enters between the two heads of the external 
leetus, after dividing into two parts : an upper, which supplies 
tlie superior rectus and levator palpebrse superioris, and a lower, 
rapplying the inferior and internal recti and the inferior oblique. 
The last nerve is a long one, which, after coursing along the 
upper surface of the inferior rectus, enters the inferior oblique 
at its posterior edge. It supplies, near its commencement, the 
ihort root of the lenticular ganglion. 

The/imrth nerve, Fig. 4, 3, Pig. 5, 4, at first below the third 
nerve, crosses over its outer side so as to be above it in the 
iphenoidal fissure. It then crosses the superior rectus and 
fcvttor palpebrse to enter the superior oblique at the outer part 
of its orbital surface. 

The fifth nerve, Fig. 4, 5, Pig. 6, 5, after piercing the dura 
nater, dilates into the Casserian ganglion, Pig. 4, 6. This is 
& large, reddish, oval body occupying a hollow on the apex of 
tke petrous portion of the temporal bone. Prom its outer part 
ve given off the three trunks of the nerve, with the first of 
vhich only we have now to deal. It is covered by dura mater, 
^ near its outer edge are the three small petrosal nerves. 
Kg. 4^ 17, 18, 19, before described, p. 89. 

The ophthabnie nerve, Kg. 4, 7, leaving the fore-part of the 
pDglion, is directed forwards and upwards to the sphenoidal 
fiimre. Soon after leaving the ganglion, it gives back the small 
''cctoTfn/ branch, 4, which is said to run backwards in the 
*l^th of the fourth nerve and end in the tentorium. Before 
'^tdupg the sphenoidal fissure the nerve divides into two parts : 
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the smaller and lower is the nasal, Fig, 5, 7; the upper and 
larger, Fig. 6, 6, which is really the continuation of the nerve, 
divides, on entering the fissure, into the frontal, Fig. 4, 13, 
and the lachrymal, Fig. 4, 16, Fig. 3, 5. The ophthalmic is the 
smallest branch of the ganglion ; it is about an inch long, and 
lies in the outer wall of the cavernous sinus. Twigs have been 
described uniting it with the third, fourth, sixth, and the 
cavernous plexus. 

The frontal, Fig. 4, 13, passes forward superficial to the 
superior rectus and levator palpebrse, and divides midway across 
the orbit into the supra-orbital, Fig. 4, 14, and supra-irochlear. 
Fig. 4, 15, before described, p. 69. 

The lachrymal. Fig. 4, 16, enters the orbit like the last 
superficial to the muscles, and is directed forwards and outwards 
along the upper and outer angle to the lachrymal gland which 
it supplies. It is joined by a branch from the temporo-malar, 
Fig. 3, 4, and sends a palpebral twig to the upper eyelid, 
Plate 10, Fig. 3. 

The nasal. Fig. 5, 7, Fig. 2, 2, enters the orbit between the 
heads of the external rectus, and between the two divisions of 
the third nerve. It crosses the optic nerve, and passes forward 
to the anterior internal orbital canal. It then takes the same 
course as the anterior ethmoidal artery — i.e,, along the cribriform 
plate to a foramen at the fore-part, through which it passes 
into the nose, on the inner side of the nasal bone, to the in- 
terval between it tind the lateral cartilage, and through this 
interval to the skin of the nose, where it is joined by a fila- 
ment from the facial. In the orbit it supplies the lonff root 
to the lenticular ganglion, the long ciliary branches. Fig. 5, 9, 
and the infra-trochlear branch. Fig. 5, 8. The ciliary branches 
are internal to the optic nerve, and pierce the sclerotic ; the 
infra-trochlear passes forwards beneath the pulley, is joined by 
a twig from the supra-trochlear, and supplies the skin of the 
inner side of the nose and upper eyelid. 

In the nose it gives a branch to the septum {see wood- 



[Plate 12, Figs..2, 3, 4, & 5.] 127 

cut, p. 97), and others to the anterior part of the outer 
wall. 

The lenticular or ciliary ganglion. Fig. 5, 14, is a small 
reddish body at the back of the orbit, situated outside the optic 
nerve between that and the external rectus. It is joined 
behind by the long root derived from the nasal nerve, and a 
twig from the cavernous plexus, and below by the short root 
from the branch of the third nerve to the inferior oblique. 
From the front of the ganglion pass the short ciliary nerves, 
ten or twelve in number, which pierce the sclerotic at the 
posterior part ; they communicate with the long ciliary from 
the nasal. 

The sixth nerve, Fig. 4, 10, Fig. 5, 13, after piercing the 
dura mater, lies either in a groove at the apex of the petrous 
portion of the temporal bone, or over the junction between 
this bone and the sphenoid, where it is often crossed by a small 
fibrous band, as in Fig. 4. It crosses the carotid artery and 
the floor of the cavernous sinus, and enters the orbit between 
the heads of the external rectus, above the ophthalmic vein, 
but below the third nerve. It then enters the external rectus 
on its ocular surface. 

Paralysis of any of the nerves supplying the muscles of the 

eye produces a squint in one direction or the other. Thus, 

if the sixth nei*ve be interfered with, the external rectus is 

paralysed, and internal strabismus is the result. If the third 

Herve suffer, the external rectus is unopposed and external 

strabismus occurs, at the same time ptosis, or dropping of the 

Upper lid, takes place, as the levator palpebrse superioris 

deceives its nerve from the same source ; and dilatation of the 

I^apil, as a result of the loss of power in those fibres of the iris 

^hich cause its contraction, passing to it through the short 

^x>ot of the lenticular ganglion and the ciliary nerves. These 

forms of strabismus are not to be confused with those which 

result firom spasmodic contraction of one or more of the ocular 

uuscles. A paralysis of the fourth nerve cannot be distin- 
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guished by any reRulting displacemeut of the eye. The 
function of the fifth nerve being purely sensory, any impair- 
ment of its functions will result either in trophic or sensoiy 
changes in the eye or in the parts to which its cutaneous 
branches are distributed. 

The large amount of fat which fills the interstices amongst 
the structures which occupy the orbit, gives them support and 
allows of their free movement. Its absorption gives the 
sunken appearance to the eye which occurs during emaciation ; 
its undue accumulation is one of the causes of protrusion of the 
eyeball, or exophthalmos, though it must be remembered that 
this symptom may depend upon the existence of a tumour in 
the orbit, or firom other less understood causes, as in the case 
of exophthalmic goitre. Hsemorrhage into the orbit is one of 
the important diagnostic symptoms following a fracture of the 
skull involving part of its wall ; this is distinguished from the 
cutaneous ecchymosis of a black eye by its fainter purplish 
colour, and often by its late appearance after the injury; 
such a haemorrhage generally passes forwards under the 
conjunctiva. 
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PLATE 13. 

Fig. 1 . 

This dissection exhibits the back view of the pharynx, 

together with the parts in relation with its sides. In order to 

obtain it, the first steps of the dissection are those which have 

been detailed in the description of Plate 6, but to expose 

the bifurcation of the trachea, and the arch of the aorta as 

has been done in this drawing, it would be necessary to 

extend the dissection down to the level of the fourth dorsal 

vertebra. By doing so, the rhomboideus major would have 

been exposed after the removal of the trapezius, and beneath 

it the origin of the serratus posticus superior. Deeper 

still the upper parts of the longissimus dorsi and accessorius 

muscle would make their appearance. After the dissection 

had been carried to the depth shown oil the left side of 

Plate 6, Fig. 2, and the structures then exposed, as well as 

the subjacent multifidus spinse had been removed, it would 

liave been necessary to divide the origins of the scalene 

muscles from the transverse processes, to cut through the 

first four ribs with their intervening muscles, vessels, and 

flerves at the limits of the incisions, to divide the spinal 

Column, and its contents at the interval between the fourth 

^nd fifth dorsal vertebrae, and then to turn it up with the 

attached longus colli, and recti capitis antici, dividing at 

^Vie same time the cervical nerves at their exit from between 

^ke transverse processes, as well as the vertebral artery and 

'^ein. The very difficult task would then follow of separating 

tilie atlas from the occipital bone, while at the same time the 

^ecti capitis major, minor, and lateralis were cut near the 

^IluU, and the spinal cord was divided as it passed into the 

Xkiedulla. 

GODLEE^S ATLAS. L 



130 [Plate 13, Pio. 1.] 

On the left side the anterior scalenus^ and the cut ends of" 
the cervical nerves were completely cleared away, their branches 
of communication with the other nerves of the neck, as well 
as the ascending cutaneous aud stern o-mastoid (muscular) , 
branches being divided, and then the structures shown in the 
drawing were exposed by the removal of fat and cellular 
tissue. It will be remembered that a considerable portion of 
pleura which is not shown in the drawing would be seen at 
each side in contact with the aorta and the trachea. 

On the right side the following structures were removed 
one after the other : — two chains of lymphatic glands, and 
arteries to them from the occipital, ascending pharyngeal, 
and inferior thyroid ; the spinal accessory nerve ; the common 
and internal carotid arteries, and internal jugular vein with their 
sheath ; the sympathetic and vagus nerves and their branches ; 
the hypoglossal and the descendens noni ; then a part of the 
occipital and ascending pharyngeal arteries, and the external 
carotid with the commencement of the facial .and superior 
thyroid ; the glosso-pharyngeal nerve ; the posterior belly of 
the digastric, and the stylo-hyoid with the nerves entering 
them. A thin fascia was then taken from the internal 
pterygoid muscle, and the denser fascia and vessels, and 
nerves from the surface of the constrictors. At the lower 
part of the dissection the objects exposed were cleared by the 
removal of the cellular tissue investing them, and lastly the 
stemo-mastoid was pulled outwards in order to display more 
fully the parts which had been laid bare. 

The lymphatic glands throughout this subject were larger 
than natural; they have been drawn very nearly as they 
actually appeared. The attention of the reader is particularly 
directed to the appearance which the parotid gland, \\ , and 
the mbmaxillary gland, =, present when viewed from this 
aspect, to the view which this dissection gives of the com- 
mencement of the facial nerve, \, and of the branches which 
arise from it^ and*of the [direction assumed by the second part 
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of the arch of the aorta. He will also notice that the direc- 
tion of the hyoid bone is not nearly horizontal^ so that the 
part here seen is the inferior aspect of the great cornu, above 
(here apparently in front) of which is passing the hypoglossal 
nerve and lingual artery. In showing the back view of the 
pharynx, the skull is generally sawn in front of the foramen 
magnum as in Fig. 2 ; it was thought that by leaving it un- 
touched a better idea is obtained of the actual relation of the 
parts. 

The thoracic duct, **, passes underneath the arch of the 
aorta resting on the oesophagus ; as it ascends it lies first 
between the latter and the first part of the subclavian^ and 
afterwards slightly in front of this vessel^ though still on 
the oesophagus; it then passes outwards from behind the 
common carotid artery^ crossing over the vertebral to end as 
shown in Plate 1, Fig. 2, (p. 7).* 

A considerable piece of the /7aro/t(/ gland, ||^ is shown beneath 
the stemo-mastoid ; and below the internal pterygoid muscle is 
the inner surface of the submaxillary gland, =. The reader 
will notice the manner in which the lobes of the thyroid 
body, +, +, clasp the lower part of the pharynx and the 
upper part of the oesophagus^ and rest against the common 
carotid arteries. 

MUSCLES. 

All the muscles here shown, except those of the pharynx, 
have been more fully displayed elsewhere. These have been seen 
in part in some of the front and side views of the neck, and 
iu Plate 14 they are completely shown in profile. 

The constrictors of the pharynx are three in number — supC" 
Hot, a, middle, B, and inferior, C. The origins of these 
HiTiscles are narrow as compared with their insertions, and they 



* The dnct in this preparation kept close to the subclavian and passed behind 
"^lie Tertebral which rose from the arch of the aorta. I must confess to having 
tiered it slightly in the drawing, so as to place it in the position usuaJly 
^STtigned to it. 

l2 
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are so arranged that the lower overlaps the middle, and the 
middle the upper, and in consequence the lower alone is com- 
pletely exposed in such a dissection as the present. 

The inferior constrictor, arises, Plate 14, Fig. 1, C, from 
the side of the cricoid cartilage behind the crico-thyroid 
muscle, often from a curved ligamentous arch over the outer 
part of this muscle, and from the oblique line on the thyroid 
cartilage and part of the surface behind it. The highest 
fibres pass upwards over the middle constrictor, and reach as 
far as the upper part of the pharynx, becoming at last nearly 
vertical. The lowest fibres arch downwards and gradually 
disappear between the converging longitudinal fibres of the 
oesophagus, being apparently continuous with the transverse 
fibres of this tube. The parts shown on removing the muscle 
are exhibited in woodcut, p. 133 — viz., the posterior part and 
cornua of the thyroid cartilage, and parts of the middle con- 
strictor, the stylo-pharyngeus and palato-pharyngeus, and the 
lower part of the mucous membrane of the pharynx ; the 
superior and inferior laryngeal nerves are found beneath its 
upper and lower borders respectively. 

The middle constrictor is seen completely in the woodcut, 
p. 133. It arises, Plate 14, Fig. 1, B, from the great and 
small cornua of the hyoid bone, and the termination of the 
stylo-hyoid ligament. The upper fibres pass nearly vertically 
upwards and reach almost to the top of the pharynx, the lower 
fibres curve downwards and appear to be continuous with the 
lower part of the palato-pharyngeus. The woodcut, p. 134, 
shows the structures which lie beneath it — viz., parts of the 
superior constrictor, the stylo-pharyngeus and palato-pharyn- 
geus. In this case a considerable slip joined this muscle to 
the stylo-hyoid. 

A small portion only of the superior constrictor is shown in 
the plate. It is completely exposed in the woodcut, p. 134. 
It arises from the lower part of the posterior border of the 
internal pterygoid plate, from the pterygo-maxillary ligament^ 
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from the upper part of the mylo-hyoid ridge on the inferior 
maxilla, and from the side of the tongue {pharyngeo-glotaut). 




A. Superior conitrietor. 

B. Middle cuostrictur. 

C. C. Inferior consCrtcblr (reflected). 

D. D, D. Stylo-pliaryngem. 

E. pBlAto-i>DaryDgelu. 

F. Tbrro-hyoid. 
a. Stylo -gtossua. 

U. Upper fibres of CEsopliagiiB. 



K. Stylo-hyoid. 

a, a. Condyles of occipital bone 

h, b. styloid procewes. 

e. Occipital boue. 

d. Hyoid bone. 

«. Thyroid cartilage. 

/. Cartilago triticea. 



ttiid the mucous membrane of the mouth. The fibres do not 
diverge so greatly as those of the other two muscles ; the 
tipper ascend almost or quite as far as the pharyngeal spine, 
'while the lower arch slightly downwards over the palato- 
phsryngeuB. Its origin from the ptcry go -maxillary ligament 
corresponds with that of the buccinator upon the opposite 
side, it rests upon the pharyngeal aponeurosis, the palato- 
pharyngeus, and the tonsil. The levator palati, the ascending 
palatine branch of the facial, and the palatine branch of the 
ascending pharyngeal pass to the palate over its upper border. 
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The points of attachment of the muscles which arise from 
the styloid process are as follows : — The »tylo-glostu», G, arises 
from the tip cf the styloid process, close to the attachment of 
the stylo-hyoid ligament, X x ; the stylo-pharyngeua, F, from 
the inner sid& of the base, aud the stylo-hyoid, H, from the 
outer or postcnor aspect near the base. On comparing this 
with Plate 14, Fig. 1, and remembering that the tip of the 
styloid process projects further inwards than the carotid 
arteries, while the process itself lies between them, it will be 




A. Superior constrictor. 
A'. Phanngeo-glouuB. 

B. Middle coaatrictor (reflected). 

C. Inferior confltrictor (reflected). 

D. StylO'i'haryngouB. 
£. Pajato-iihsryngeua. 
F. Stjloeloasua. 

O. Hyo-glossiig. 

H. Myto-hyloid/ 

K. BaccLuittor 

L. Stylohyoid (cot). 

M. Levator paJsU. 

N. TeoBor palati. 



a, a. Condyle! of occipital bone. 

b. Styloid process. 
e. Occipital bone. 

c^ Phsryngeal aiWDeliroais. 

t. Gngtatory nerve. 

/. Inferior maxilla. 

g. Pterygo-mKxillary ligament. 

k. Tip of Hublingual pland. 

i. Submaxillary gtand. 

k. Facial artery 

I. Lingual artery. 

Di. Hyoid bone. 

n. Thyroid cartilncc. 

0. Cartilago.triticeau 
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understood that the stylo-hyoid is superficial to both vessels 
and the stylo- pharyngeus passes between them, though the 
stylo-glossus has no relation to either. 

The aponeurotic structures in connexion with the pharynx 
are external and internal ; the former is a layer of connective 
tissue, J J, covering the constrictors, and closely connected with 
the prevertebral fascia, which is continuous below with the sheath 
of the large vessels and the deeper layers of the cervical fascia, 
and above with the fascia which covers the buccinator. The 
internal fascia, the pharyngeal aponeurosis, i, is attached above 
in the middle line to the pharyngeal spine on the occipital 
bone. Traced outwards its attachment will be marked by a 
curved line whose convexity is forwards, which passes across 
the fibro-cartilage occupying the foramen lacerum medium with 
which the aponeurosis is intimately connected. Then it 
blends with a strong sheath which encases the levator palati, 
and passing forward is attached to the Eustachian tube and 
the internal pterygoid plate. This fascia may be traced down 
as far as the level of the hyoid bone. It is strongest at the 
upper and posterior part — i.e., above the level of the superior con- 
strictor, and it is strengthened by fibrous bands in the middle 
line and at the extreme outer part. The curve in the line of 
attachment of the pharyngeal aponeurosis gives rise to two 
pouches at the sides of the highest part of the pharynx. At 
the lower part of the pharynx is an elastic membrane con- 
nected in front with the hyoid bone and the larynx, and the 
thyro-hyoid membrane. 

ARTERIES. 

It will be noticed that the bulging which indicates the 
point of division of the common carotid artery is in this case 
above the level of the upper border of the thyroid cartilage. 
The occipital artery gave the small stylo-mastoid branch 
irhich usually comes from the posterior auricular, and passed, 
as not unfrequently happens when the position of this vessel is 
low, over instead of beneath the trachelo-mastoid. 
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The ascending pharyngeal, k, (vide p. 78), is shown in its upper 
part as well as the branches which it sends to the muscles of 
the pharynx. These muscles are supplied by a chain of 
anastomoses between this artery above, and the superior and 
inferior thyroids below. 

VEINS. 

The description of the internal and external Jugular veins, 
the only ones here drawn, will be found at p. 1. The 
reader will again observe the different relation borne by the 
internal jugular to the carotid artery on the two sides of the 
neck. 

NERVKS. 

The vagus, 5, is shown better than has been the case in the 
preceding Plates. From the ganglion of the trunk is a 
branch of communication with the upper ganglion of the 
sympathetic, and round its posterior aspect the hypoglossal 
nerve, 6, is seen to wind. The superior, 9, and inferior, 12, 
laryngeal nerves appear at the sides of the pharynx above and 
below ; the inferior on the right side winding round the sub- 
clavian artery. The cord of the sympathetic uniting the 
upper ganglion, 8, with the middle, 11, lies bdiind the sheath 
of the vessels. 

The pharyngeal plexus is situated at the back of the middle 
constrictor. It consists of branches derived from the glosso- 
pharyngeal, the pharyngeal and superior laryngeal branches of 
the vagus, and the sympathetic. It supplies branches to the 
constrictors of the pharynx. There are separate branches 
from the external and from the inferior laryngeal to the 
inferior constrictor. 

The spinal accessory, 7, is again passing in front of the vein, 
and perforating a small portion only of the sterno-mastoid. 

Attention is directed to the good view obtainable in a 
dissection of this kind of the facial nerve, 1, at its exit from 
the stylo-mastoid foramen. It gives off in this position three 
branches : — the posterior auricular, %, outwards ; and downwards 
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a short branch, 3, to the posterior belly of the digastric, which 
communicates with the glosso-pharyngeal, and a longer and 
more slender one to the stylo-hyoid, 4, which communicates 
with the sympathetic on the external carotid. 



Fig. 2. 

This view was obtained from the last dissection by slitting up 
the posterior wall of the pharynx, and removing the mucous 
membrane from everything which is shown in the left half of 
the preparation, with the exception of the tongue and the 
epiglottis. It shows the muscles of the palate, and some of 
those of the larynx. 

On the right side are seen the objects which appear on 
opening the pharynx from behind before they are dissected — 
viz., above, the posterior nares separated by the septum nasi, j3, 
and behind them the Eustachian tube, a ; below these is the 
soft palate arching over the back of the mouth, and termi- 
nating in the anterior and posterior pillars of the fauces, 
between which is the tonsil (Plate 14, Fig. 2^, 6, (here 
removed). Lower still is the epiglottis, 8, guarding the upper 
aperture of the larynx, and connected with the arytamoid 
cartilages, «, by the arytcmo-epiglottidean folds. On each side 
of these, and at a lower level, is a little pouch not unimportant 
to the surgeon as a part where a bougie is liable to be caught 
if it be not kept accurately in the middle line, and in the 
middle line is the flat posterior aspect of the cricoid cartilage, 2^» 
opposite the lower border of which the oesophagus begins. 

On removing the mucous membrane, besides the muscles the 
posterior aspect of the cartilage of the Eustachian tube, a, and 
the inner aspect of the thyroid cartilage, rj, are laid bare. 

MUSCLES. 

The palato-pharyngeus, C , C, consists of two layers in the 
soft palate. Of these the upper, C, forms the most superficial 
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layer of the muscular part of the Telum/and the lower, C, lies 
between the tensor and levator palati. The fibres after having 
been joined by those of the salpingo-pharyngeus, pass down- 
wards in the posterior pillar of the fauces, and then spread 
out in a fan-shape. The inner or upper fibres are almost 
horizontal, and pass to the middle line beneath the middle 
constrictor ; the lower or outer fibres blend with those of the 
stylo-pharyngeus (see woodcut, p. 13 i), and end upon the back of 
the pharynx at the level of the inferior cornu of the thyroid 
cartilage, to which it is said to be attached. A few passed 
down in the preparation, and in that for Plate 14, Fig. 2, to 
join the arytseno-epiglottideus muscle. 

The salpingo-pharyngeus, B, which was here abnormally 
large, arises usually by a small tendon near the end of the 
cartilage of the Eustachian tube, and passes vertically downwards 
to end by joining the palato-pharyngeus. 

The stylo-pharyngeus, F, arises from the inner part of the 
styloid process near its base and enters the wall of the 
pharynx between the contiguous borders of the superior and 
middle constrictors after the glosso-pharyngeal nerve has 
wound round it. It spreads out now like the palato-pharyn- 
geus, but external to it. Its internal fibres end on the 
back of the pharynx, where they blend with the palato- 
pharyngeus [see woodcuts), while its outer fibres are attached 
to the upper and posterior borders of the thyroid cartilage, as 
shown in the Plate and also in the woodcuts. 

The levator palati, D, Fig. 1, E, arises from the under 
surface of the petrous portion of the temporal bone and from 
the internal and posterior aspect of the cartilage of the 
Eustachian tube. It enters the pharynx above the superior con- 
strictor, and cuds in the soft palate by spreading out between 
the superficial and deep fibres of the palato-pharyngeus. 

The tensor palati, Fig. 1, D, better seen in Plate 14, Figs. 1 
and 2, arises from the scaphoid fossa on the pterygoid process, 
the external and anterior surface of the cartilage of the Eusta-- 
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chian tube and the spine of the sphenoid. Its belly has on 
one side the levator palati and the internal pterygoid plate^ and 
on the other the internal pterygoid muscle ; it ends in a 
tendon which hooks round the hamular process, and then 
takes a horizontal direction in the soft palate, spreading out 
beneath the other muscles into a thin aponeurosis with diverg- 
ing fibres, some of which pass inwards and forwards, to be 
attached to a ridge on the under surface of the palatal process 
of the palate bone. 

The azygos uvulte, E, is a small longitudinal band of fibres 
on each side of the middle line, superficial to all the other 
muscles except the superficial fibres of the palato-pharyngeus. 
It is attached in front to the posterior nasal spine, and ends 
at the root of the uvula. 

The palaiO'fflossus, Plate 14, Fig. 2, F, begins above on the 
under surface of the soft palate, and after passing down in the 
anterior pillar of the fauces ends below at the side of the 
tongue by blending with the hyo- and stylo-glossus muscles, 
and sends a few fibres almost transversely across the dorsum. 
It is the lowest muscle in the velum. 

The description of the muscles of the larynx shown in the 
drawing will be given with that of the following Plate. 

The aponeurosis of the palate is principally derived from 
the expansion of the tensor palati, but another thin layer of 
fascia has been described at a deeper level, as well as an in- 
definite fibrous septum corresponding to the median raphe, 
which is apparent on the anterior and posterior aspects, and 
which indicates the original division of the soft palate into 
Separate halves. 

The following is approximately the action of the muscles 
Xmder consideration. The superior constrictor contracts the 
lipper or nasal portion of the pharynx, and helps the muscles 
of the palate in separating this upper from the lower or gut- 
tural portion. The middle and inferior constrictors contract 
round the bolus of food which has been handed into their 
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grasp^ and pass it on to the cesophagus. The stylo-pharyn- 
geus raises the pharynx and the thyroid cartilage. The 
palato-pharyngeus has to some extent the same action, but its 
principal duty is to bring the posterior pillars of the fauces 
together, or almost into apposition (the uvula usually Ues 
between). The salpingo-pharyngcus assists the palato-pharyn- 
geus in raising the pharynx. The levator palati raises the soft 
palate, and probably from the pressure of its belly when con- 
tracted against the orifice of the Eustachian tube it helps to 
close it (Lushka, " Der Schlundkopf des Menschen,'' p. 47). 
The tensor palati, as its name implies^ tightens the velum, and 
also draws outwards, and so opens the orifice of the Eustachian 
tube. The azygos uvulae shortens the uvula. The palato- 
glossus presses the anterior pillar of the fauces against the back 
of the tongue, and draws upwards the posterior part of the 
side of that organ. 

. During the act of deglutition after the food has been mas- 
ticated by means of the teeth through the influence of the 
muscles of mastication, the tongue is shortened by its longi- 
tudinal fibres, and drawn upwards and backwards by means 
of the stylo-glossi muscles, while the palato-glossi forcing 
the anterior pillars against its dorsum separate the pharynx 
from the cavity of the mouth. At the same time the nasal 
part of the pharynx is shut oflf by the contraction of the su- 
perior constrictors, the palato-pharyngei, and the levatores^ 
palati, while the hyoid bone and larynx are raised by th 
action of the muscles attached to them. This raising of th 
thyroid cartilage under the hyoid bone, and of both againsflV 
the already retracted tongue, presses the epiglottis as a wholes 
backwards. It is afterwards depressed over the upper aper^ — 
ture of the larynx, probably in part by the action of the^ 
feeble arytaeno-cpiglottideus muscle, so that by the time th^ 
middle constrictor has handed the mouthful of food down t^^ 
the inferior constrictor, the entrance to the larynx is com^ 
pletely protected. But a further protection to the openio;, - 
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of the air-tiibe is afforded by the approximation of the 
arytsnoid cartilages to the tubercle of the epiglottis, and by 
the approximation or closure of the apertures between both the 
true and false vocal cords. (Czemak, "On the Practical Uses 
of the Laryngoscope/^ New Sydenham Soc. 1861, vol. xi.) 

ARTERIES. 

The arteries supplying the soft palate, are the palatine, 
a, derived from the facial and the ascending pharyngeal, which 
enter it over the upper border of the superior constrictor, 
and the descending palatine branches from the internal 
maxillary. 

Fig. 3 

Shows the appearance presented, if the larynx and tongue 
be removed from the body in the usual way, and a view be 
taken from above. The same appearance is obtained when 
the throat is examined with the laryngoscope^ although the 
image is then of course inverted. It will be again referred 
to in describing the following Plate. 

The surface of the tongue is marked along the centre by a 

median raphe, which ends near the posterior part in the 

foramen ccecum, 12, in this instance occupied by a large papilla 

circumvallata. Passing forwards and outwards from this 

in two rows are the papilla circumvallata, 13, seven to 

twelve in number. Behind the foramen caecum the tongue is 

almost free from papillae, and presents a soft shining mucous 

membrane, marked by many slight elevations, indicating the 

presence of mucous glands and follicular crypts, analogous 

in structure to that of the tonsils. From this part, pass 

liackwards the three glosso-epiglottidean folds, two lateral, 3, 

and one central or froenum, 4. The anterior part of the 

dorsum of the tongue is rough, and occupied by papillae of two 

descriptions, the smallest, papilla conica and papilla filiformes. 
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covering the whole of the surface, and arranged in irregular 
rows diverging forwards and outwards from the middle line of 
the tongue. The larger ones, papilke funffifarmes, 14, are dotted 
irregularly over the surface, but are more plentiful near the 
apex and tip. 

As age advances, and in dyspeptic people, the tongue is 
often marked by irregular transverse and longitudinal ruga, 
sometimes of very considerable depth. 

The tonsils are two collections of adenoid tissue, situated 
between the anterior and posterior pillars of the fauces, 
covered externally by the superior constrictor, and corre- 
sponding in position almost with the angle of the jaw. They 
are very close to the internal carotid artery, a point to he 
remembered in removing these glands. K the knife be kept 
within the line of the molar teeth there is no fear of injuring 
the vessel, and a little traction towards the middle line will 
increase the distance between the gland and the artery. They 
are plentifully supplied with blood from the facial, ascending 
pharyngeal, descending palatine, and dorsal lingual arteries, 
from which troublesome hsemorrhage may arise after their 
removal. The surface of the tonsil is marked by numerous 
pits, which when the tonsil is enlarged may easily be mistaken 
for ulcers. Great enlargement of the tonsils is sometimes a 
serious impediment to respiration. 

Not many points of surgical or medical interest are suggested 
by this Plate, beyond those which have been before discussed in 
the description of the nose. It will be remembered that the 
finger introduced into the mouth can explore the posterior 
nares, the epiglottis, and the upper aperture of the larynx, 
in search of tumours or foreign bodies. The width of the 
lower end of the pharynx, and the smallness of the entrance 
into the oesophagus, suggest the advisability of keeping a. 
bougie accurately in the middle line. The necessity for thist- 
precaution is greatly increased in cases of stricture affecting the^ 
upper end of the oesophagus. If the instrument be not kept:^ 
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well against the posterior wall of the pharynx, the point of it, if 
a small one, may enter the larynx, an accident which might 
prove fatal, if an attempt were being made to introduce food 
into the gullet beyond the seat of stricture. 

The levator palati and azygos uvulae are supplied by the 
facial nerve by means of Meckel's ganglion. If the nerve of 
one side be paralysed, the palate on that side will drop, while 
the uvula will be drawn to the opposite side. This will serve 
as a guide to the diagnosis of a central from a peripheral 
lesion, as the great superficial petrosal leaves the facial in the 
temporal bone. 

The tongue is pushed out of the mouthy but dravm into it. 
Paralysis of one hypoglossal will accordingly cause it to be 
protruded to the side of the lesion^ but to be retracted to the 
sound side* 
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PLATE 14. 
Fig. 1. 

This drawing represents a side view of the pharynx and 
larynx in their actual relation to the parts in front of and 
behind them. It also is intended to show the buccinator and 
orbicularis oris. 

It was prepared in the following manner. The head after 
having been removed was imbedded in plaster of Paris, so 
that the natural curves might be preserved, and an incision 
was carried horizontally from the occipital protuberance to the 
nostril, curving it upwards slightly at the ear, and along the 
zygoma. From the ends of this vertical and mesial incisions 
were made to the lower part of the neck. The first part of 
the dissection consisted in removing the structures in the 
lower part of the face, the directions for which may be 
obtained by studying Plate 7. In order to show the orbicu- 
laris completely, the elevators of the upper lip, and the de- 
pressors of the angle of the mouth and lower lip, were takeu 
away. The stemo-mastoid was then removed, and th^ 
structures beneath it and in the anterior triangle were one by^ 
one removed. The guides to this part of the dissection maj 
be seen in Plates 1 and 2. Next, the parotid gland 
picked away. Then the lower jaw was sawn through verticallji"^ 
in front of the ramus, and the pterygoid muscles and th^^ 
other structures in the pterygo-maxillary region were removed:. -^ 
including nearly the whole of the external pterygoid platt 
(compare Plate 9, Figs. 1 and 2). The stylo-hyoid muscle 
taken away, and the origin of the hyo-glossus, and also th^.^^ 
remains of both carotid arteries, the internal jugular vein, an* ^^ 
the deep nerves at the upper part of the neck, the 



[Plate 14, Fig. 1.] 145 

pharyngeal^ superior laryngeal^ and external laryngeal being 
cut short and the ends left in situ. Lastly the spinal column 
and the structiures behind it were divided by a vertical and 
longitudinal incision which passed almost in the middle line, 
and the right half was removed^ together with the attachment 
to the spine of those muscles which remained undissected. 

It was found impossible in making the drawing to represent 
thoroughly the difference in level between the parts shown in 
section and those in front of the spinal column, but this 
difference must be borne in mind. Two points must strike the 
reader in looking at the drawing — viz. in the first place, the 
large amount of the neck from behind forwards which is 
occupied by the spinal column and the structures behind it, 
and in the second place, the small proportion of the space in 
front of the spine which is devoted to the oesophagus and 
pharynx. The method of displaying the pharynx employed in 
the dissecting room does not indeed give any notion of the 
collapsed condition it presents in the living body. The 
oesophagus is only seen on the right side as far as the level of 
the first dorsal vertebra or thereabouts, as it is inclined to 
the left side of the neck soon after its commencement. The 
stylo-pharyngeus, though not cut away, was not seen in the 
position from which the preparation was viewed. 

MUSCLES. 

The description of the muscles of the pharynx and palate 
has been given with that of Plate 13. This drawing and 
Pig. 2 show how wide the tensor, D, and levator palati, E, 
appear in full side view. The origins of the constrictors are 
1>etter shown in a side view than in one taken from behind. The 
description of the btu:cinator, F, has been given at p. 72 ; the 
relation which its origin bears to that of the superior con- 
strictor, A, is now apparent. 

The orbicularis oris, G, is an orbicular muscle surrounding 
the mouth, as the orbicularis palpebrarum surrounds the ocular 

GODLES'S ATLAS. M 
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slit^ and divided like it into two parts^ an internal^ the fibres 
of which pass continuously round in the substance of the lips 
without any attachment to bone, and an external^ which is 
attached above to the septum nasi and to the upper jaw over the 
canine tooth outside the origin of the depressor alse nasi, and 
below to a similar point on the lower jaw outside the origin of 
the levator menti. It blends at the outer part with the fibres 
of the muscles converging towards the mouth, the buccinator, 
the elevators and depressors of the angle of the mouth and 
lips, and the common elevator of the lip and wing of the 
nose. 

The whole muscle closes the mouth both vertically and 
transversely, but if the buccinator be acting at the same time 
the mouth is elongated. The outer fibres press the cheeks 
against the teeth and evert the lips, while the inner ones 
invert the rod border of the lips. 

The levator menti, M, (levator labii inferioris) arises near the 
middle line from the front of the lower jawbone, and is 
inserted into the skin of the chin between the depressor 
muscles of the lower lip. Its action is to dimple the skin in 
this situation. 

The levator anguli oris, the compressor narum, and the 
depressor alee nasi have been described at p. 101. 



Figs. 2, 3, 4, and 5. 



In making this dissection from the last, the hyo-glossus, 
preriously divided, was stitched together, the three constrictors 
were removed, and the stylo-pharyngeus cut short near the points 
where it enters the wall of the pharynx and the stylo-hyoid com^ 
pletely taken away ; the side of the pharynx was opened by ^^ 
vertical incision ; the crico-thyroid muscle and nearly hal^ 
the thyroid cartilage were taken away and the structured 
beneath the latter were cleaned. Lastly^ the remainder of th^ 
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right half of the lower jaw was removed with the orbicularis 
and buccinator muscles, the pterygo-maxillary ligament and 
the submaxillary and sublingual glands; and the tonsil, the 
palato-glossus and the outer part of the tongue were defined. 

Figs. 3, 4, and 5 were prepared from a larynx which had 
been taken from the body in the usual manner. In Fig. 3 a 
vertical section was made through the isthmus of the thyroid 
gland, the front of the thyroid and cricoid cartilages, crico- 
thyroid and thyro-hyoid membranes, and the epiglottis with 
the fat in front of it. The divided parts were then separated 
as widely as possible. Figs. 4 and 5 was prepared by dividing 
the larynx and tongue vertically. The incision did not pass 
exactly in the middle line so that scarcely any of the epi- 
glottis appears in Fig. 4 while nearly the whole is shown in 
Kg. 5. 

Fig. 2 shows the palato-pharyngeus, C, from the outer 
aspect, with its larger portion passing between the elevator 
and tensor of the palate, while its smaller part is superficial to 
the former. It also shows the tonsil from the outer aspect, 
and the manner in which the palato-glossus and stylo-glossus 
blend with the hyo-glossus at the posterior part of the side of 
the tongue. Fig. 3 represents the appearances which are seen 
in performing the operation of thyrotomy. 

Without giving a detailed description of the cartilages of 
the larynx it will be necessary to mention the sort of move- 
ments which can take place between them. That between 
the thyroid and cricoid is one of rotation round a horizontal 
axis drawn through the tips of the inferior comua. This line 
is much below the level of the true vocal cord, and conse- 
quently any rotation downwards of the thyroid will also 
^parate the attachments of the cord, or, in other words, wiU 
^^hten it, while any rotation upwards will have a contrary 
®fect. Between the arytaenoids and the cricoid the movement 
^ principally rotatory round a vertical axis, but a certain amount 
^f sliding movement is also possible, both in the antero-posterior 

m2 
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and lateral sense. Now as the vocal cord is attached to the 
anterior angle of the base of the arytaenoid cartilage^ any 
rotation out of this angle^ or, what is the same thing, any 
rotation backwards of the outer angle will cause a widening of 
the posterior part of the rima glottidis ; while rotation in the 
opposite direction will have a directly opposite result. The 
effect of the lateral movement would be principally to widen 
or diminish the interval between the apices of these cartilages, 
their bases being already almost in opposition ; and that of the 
antero-posterior gliding movement to approximate or remove 
the arytenoids to or from the thyroid cartilage. 

The articulations in which these movements occur — Le. 
between the inferior comua of the thyroid and the cricoid, 
and between the posterior part of the upper border of the 
cricoid and the arytsenoids are capsular joints with synovial 
membranes, the latter being very loose. 

The cricO'thyroid membrane, Fig. 5, c, is a strong membrane 
consisting of white fibrous and elastic tissue, attached below to 
the upper border of the cricoid cartilage, and above, in front 
to the lower border and inner surface of the thyroid 
cartilage as high up as midway along the central portion, 
while laterally it presents a free edge which ends behind by 
being attached to the anterior angle and inner border of th( 
base of the arytaenoid cartilage. The surfaces of the membran( 
look, one obliquely inwards and slightly downwards, and th^= 
other outwards and slightly upwards, and they are in contact^ 
respectively with the mucous membrane of the larynx and th^ 
crico-thyroid and thyro-arytaenoid muscles. Its free edg^'2 
consists of yellow elastic tissue, and forms the true vocal coi 
The central portion of the ligament is usually described 
distinct. 

The thyrO'hyoid membrane, Fig. 5, ij, is a strong membraDrr^ 
passing from the upper border of the thyroid cartilage to 
attached to the upper part of the posterior surface of tl 
hyoid bone. Its upper attachment allows of the thyro-^^' 
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cartilage being drawn up completely behind the hyoid bone^ 
and this is made more easy by the presence of a bursa^ often 
of large size, between the opposed surfaces of the membrane 
and the bone. The parts of this ligament which unite the 
great cornua of the thyroid cartilage and the hyoid bone are 
stronger than the rest of the membrane, and are called 
in consequence the thyro-hyoid ligaments; they contain 
a small ovoidal mass of cartilage, the cartilago triticea {see 
woodcuts, pp. 133, 134). 

The prolonged narrow part of the epiglottis, Fig. 5, 0, is 
fixed to the midpoint of the posterior or inner surface of the 
thyroid cartilage. Above its point of attachment it projects 
backwards, forming the tubercle, Plate 13, Fig. 3, 2. Be- 
tween it and the hyoid bone is a considerable mass of fat, 
called sometimes the epiglottidean gland, Fig. 3, /3> Figs. 
4 and 5, k. 

The interior of the larynx is covered by mucous membrane, 
which presents certain folds and depressions. After investing 
closely the true vocal cords. Fig. 4, 2^, it is marked by a long 
and deep horizontal groove, the ventricle of the larynx, Figs. 3 
and 4, 0, the lower border of which is the true, and the upper 
the false, vocal cord. This depression is wider and deeper 
behind than in front, and is marked by one or two folds, 
beneath one of which is an opening leading into a small pouch 
lined by mucous membrane, called the sacculus laryngis, which 
runs upwards and backwards for about half an inch — i.e., as 
far as the upper border of the thyroid cartilage in the direction 
marked ri, in Fig. 4. A fold on each side passes from the ary- 
taenoid cartilage to the epiglottis : — the arytcsno-epiglottidean 
fold, in each of which is a minute cartilaginous body, the 
cuneiform cartilage or cartilage of Wrisberg, while quite at its 
posterior part — t.e., over the apex of the arytenoid cartilage — is 
the somewhat larger cartilage of Santorini or corniculum 
laryngis. In front of the epiglottis are the three glosso- 
epiglottidean folds previously described. 
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The mucous membrane is closely adherent and thin oyer the 
epiglottisj and still more adherent over the vocal cords ; but 
about the arytasno-epiglottidean fold there is a layer of sub- 
jacent loose areolar tissue^ giving it a pulpy consistence^ and 
liable to swell under certain conditions, giving rise to what is 
known as oedema glottidis. The epithelium is ciliated below 
the vocal cords and for a certain distance above them — i.e. for 
a line or two at the posterior part, and in front nearly as high 
as the top of the epiglottis. The rest of the epithelium, as well 
as that covering the vocal cords themselves, is of the squamous 
variety. 

The space between the true vocal cords is called the rima 
glottidis ; its appearance as viewed from above is shown in 
Plate 13, Fig. 3, where it will be seen to be situated well 
within the interval between the false vocal cords (Plate 13, 
Pig- 3j S)» The rima is bounded behind by the interval 
between the two arytsenoids, and in front by the thyroid carti- 
lage ,- and laterally by the true vocal cords and the inner sides 
of the bases of the arytaenoid cartilages. During contraction 
the aperture is a mere slit ; when moderately dilated, as seen 
after death, it is of a spindle shape ; and when widely dilated, 
it forms a triangle with the apex forwards. The upper aper- 
ture of the larynx, on the other hand, or the interval between 
the arytseno-epiglottidean folds, is of a wide triangular shape, 
the base of the triangle being directed forwards (Plate 13, 
Fig. 3). It will not be forgotten that in examining a patient 
with the laryngoscope, the image, and consequently the appa- 
rent direction of these two triangles, is inverted. 

MUSCLES. 

CricO'thyroid, Fig. 1, R, arises from anterior part of the 
outer side of the cricoid cartilage, and is inserted into the 
inferior cornu, the lower border and internal surface of the 
thyroid cartilage, some of its fibres ending in the crico-thyroid- 
membrane. It is generally continuous in part with the inferior' 
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constrictor. Its fibres are directed upwards and backwards ; 
it consequently rotates the thyroid cartilage downwards and 
forwards, and so tightens the Tocal cords. 

The thyro-arytanoideus, Fig. 2, L, Fig. 5, D, arises from the 
back of the mesial portion of the thyroid cartilage, below the 
middle, and from the crico-thyroid membrane. Its fibres run 
in two directions. The strongest pass directly backwards, to 
be attached to the anterior angle of the base and outer surface 
of the arytsenoid cartilage, and consequently act, to some 
extent, by approximating this cartilage to the thyroid and 
relaxing the vocal cord. The other fibres ascend in part 
obliquely to the outer surface of the arytsenoid cartilage, and 
in part pass upwards towards the epiglottis, and blend with 
the arytaeno-epiglottideus muscle, the action of which they 
assist. The fibres of this muscle are generally continuous with 
the transverse fibres of the arytsenoideus, and the two muscles, 
together with the crico-arytsenoideus lateralis, form accordingly 
a sort of sphincter to the rima glottidis, which, after the vocal 
cords have been tightened by the crico-thyroids, brings them 
together, or, in other words, into the vocalising position. 

The crico-arytanoickus posticus, Plate 13, Fig. 2, H, arises 
from the depression at the back of the cricoid cartilage, and its 
fibres pass upwards and outwards to be inserted into the outer 
angle of the base of the arytsenoid cartilage. It accordingly 
pulls this angle back, and, as a result, the anterior angle of the 
base is separated from its fellow (p. 148), and the base of the 
rima is widened. 

The arico-aryianoideus lateralis, Fig. 2, N, arises from the 
Upper margin of the cricoid at the side, and is inserted into the 
outer side and outer angle of the base of the arytsenoid carti- 
lage ; it therefore opposes the action of the crico-arytaenoideus 
Posticus, and diminishes the width of the rima glottidis. 

The arytcenoideus, Fig. 2, M, Plate 13, Fig 2, K, consists of 
tiwo sets of fibres. A deep set which are transverse in 
tlirection, and are attached to the hollow posterior surfaces of 
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the arytenoid cartilages ; and a superficial set^ Fig. 2, K, which 
cross one another in the middle line like the parts of a letter 
X^ and are continued up in the arytseno-epiglottidean folds, 
where they are joined by the ascending fibres of the thyro- 
arytenoideus, to the epiglottis. These superficial fibres are 
Tery pale and weak in the arytseno-epiglottidean folds, and are 
sometimes called the depressor of the epiglottis. They act 
feebly in drawing down the epiglottis, while the deeper 
and stronger fibres approximate the apices of the arytsenoid 
cartilages. 

It has been shown by Lister (Holmes, "A System of Sui^ery,^' 
vol. V. p. 492, 2nd ed.) that the entrance to the larynx may 
be closed in four difierent ways ; first, the folding back of the 
epiglottis as occurs during the act of swallowing ;* second, the 
approximation of the sides of the superior orifice, the epiglottis 
being directed forwards, but its sides folded back, and in 
contact with one another^ while the aryteno-epiglottidean 
folds are also in apposition (this. Lister says^ takes place 
during retching, and probably during vomiting) ; thirdly, au 
antero-posterior coaptation of the pulpy folds over the 
arytenoid cartilages with the base of the epiglottis, as occurs 
during coughing, and in laryngeal stertor; and lastly, the 
closure of the rima glottidis during vocalisation. He has 
also shown (" Clinical Society's Transactions/' 1877-8), that 
after the complete removal of the vocal cords, true and false, a 
sonorous though monotonous voice may be produced by the 
vibration of the same folds as are concerned in the production 
of laryngeal stertor. 

ARTERIES. 

The arteries of the larynx are derived from the superior 
thyroid. Fig, 2, a, and the inferior thyroid. Fig. 2, rf. The 
former enters through the thyro-hyoid membrane, and divides 



* It is not intended to imply that this is the only protection afforded during 
the act of swallowing. 
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into numerous branches ; the latter enters beneath the inferior 
constrictor. The two anastomose freely. 

NERVES. 

The superior laryngeal, Pig. 2, 3, pierces the thyro-hyoid 
membrane, and divides into ascending and descending 
branches ; it is distributed to the dorsum of the tongue and to 
tlie mucous membrane of the larynx and pharynx ; one branch 
passes through the arytsenoideus muscle. 

The external laryngeal, Fig. 1, 6, supplies the crico-thyroid 
and part of the inferior constrictor. 

The inferior laryngeal, Fig. 2, 4, enters the larynx at the 
lower part, and supplies branches to all the muscles except the 
crico-thyroid. It joins the superior laryngeal under the 
mucous membrane of the pharynx, and beneath the thyroid 
cartilage, and perhaps also in the substance of the aiytsenoideus 
muscle. It is essentially the motor nerve, as the superior 
laryngeal is the sensory nerve of the larynx. 
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PLATE 15 

Illustrates the first view that is obtained on opening the 
abdominal cavity by a crucial incision, the vertical and 
horizontal parts of which cross at the umbilicus. It may be 
well to remind the reader at the outset that the position of 
the abdominal viscera with regard to the surface of the body 
varies, not only during life, as a result of the changes taking 
place from time to time in the contents of the viscera them- 
selves, and the enlargement or contraction of the thoracic 
cavity consequent on respiration ; but that after death their 
position depends upon the amount of their own dilatation or 
emptiness, and upon the extent to which the lungs were 
emptied during or after the final act of expiration. Their 
relations are also always more or less altered as they are seen 
in the dissecting-room, from the fact that those viscera which 
are in contact with the diaphragm during life drop away from 
it on the admission of air into the peritoneal cavity. If we 
think of these points, and remember also that the viscera 
themselves vary considerably in size, without any obvious de- 
parture from the healthy structure, it will be evident that any 
definite description of a normal position is at best only an ap- 
proximation, and in no case represents a constant condition. 
In female subjects the efiect of tight-lacing, by constricting 
the lower part of the chest walls, often produces very con- 
siderable displacement downwards of the stomach and liver, 
while in children the normal position of the organs differs 
decidedly from that which is found in the adult. In this 
particular case it should be added, there was a collection of 
fluid in the left pleura which no doubt displaced that side of 
the diaphragm to a slight extent, but this eflfect was minimised 
by the almost total collapse of the lung. 
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The position usually ascribed to the different viscera will be 
first given^ it being understood that this applies to the case of 
the adult male subject. Afterwards any noteworthy modifica- 
tions to be made will be dwelt upon. 

All that should be seen on opening the abdomen is a portion 
of the left lobe of the liver occupyiug the subcostal angle^ 
below this a portion of the right end of the anterior surface 
of the stomach, and often, projecting below the margin of the 
ribs, is the lower end of the gall-bladder ; below the stomach, 
and covering all the intestines, is the great omentum, which 
is, however, tucked up in many cases so as to expose a greater 
or less amount of the small and large intestines. In this 
subject, as is often the case, the caecum was uncovered. The 
viscera which lie beneath the great omentum and cause the 
eminences and depressions upon its surface, are the caecum, 
ascending and transverse colon, and the small intestines ; 
while the bladder, if much distended in the adult, or if slightly 
distended in the infant, and the uterus in the pregnant female, 
mount into the abdominal cavity. 

The lower border of the liver corresponds in the mammary 

line very nearly with the margin of the ribs ; traced forwards 

from this it keeps the same line till near the scrobiculus cordis, 

where it passes across the angle to the left cartilages. Traced 

backwards towards the posterior border, its downward limit 

Varies greatly with the size of the organ and the amount of 

distension of the stomach and intestines, thus it may project 

eonsiderably below the lower edge of the 8th, 9th, and 10th 

cartilages, or, on the other hand, it may fail to reach this line 

l>y a considerable distance. Its extent upwards varies with 

"the position of the diaphragm — i.e., it will reach the level of 

"tlie 4th rib, at its junction with the sternum in expiration, 

and that of the 6th rib in inspiration. The superficial dulness 

obtainable from the liver, depends upon the amount by which 

it is overlapped by the lung. It corresponds in front to the 

anterior part of the upper surface, and behind to the thick 
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posterior border. Its lower limit will be that indicated above 
as that of the viseus itself; its upper in the middle state be- 
tween inspiration and expiration^ is a line drawn from the 
upper border of tbe 6th rib in the nipple line, horizontally in- 
wards^ to the junction of the 6th cartilage with the sternum, 
thus crossing the 5th interspace, the 5th cartilage, and the 6th 
cartilage. Traced outwards and backwards it reaches the 8th 
cartilage at the mid-axillary line, and then passes backwards 
to the 11th dorsal spinous process (the 10th on the dead 
subject, the 12th during extreme inspiration). The liver 
dulness is continuous at the sternum with the superficial 
cardiac dulness. It will not be forgotten that the pleura, in 
any operation for puncturing the liver, intervenes between it 
and the surface of the body, except wherever or whenever it 
extends below the margins of the ribs. The length of the 
falciform ligament allows in rare instances a coil of distended 
intestine to pass between the upper surface of the liver and the 
diaphragm, and there can be no doubt that fluid in ascites, or 
gas which may exist in the peritoneal cavity as the result of 
perforation or otherwise, will in the recumbent posture occupy 
this interval. The first and last of these conditions will 
materially interfere with, or altogether abolish the liver dulness. 

The gall-bladder always, or almost always, projects below the 
margin of the rib opposite the 9th cartilage. 

It is not within the scope of this work to discuss all the 
causes of variation in the position of the liver, nor the question 
as to how far an enlargement of it may produce displacement 
of the neighbouring viscera upwards or downwards, but the 
following points may be mentioned. In children the lower 
border projects much further below the ribs than in adults ; 
in women the constriction produced by tight-lacing often 
causes an excessive dislocation of the organ, so that its upper 
surface is almost completely in contact with, and with almost 
the whole extent of, the anterior abdominal parictes. The 
small lungs of some phthisical patients cause it to occupy a 
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higher position than normal^ and the large lungs of emphysema 
make it descend. A similar effect is produced by the accumu- 
lation of fluid in the right pleura, or in the pericardium ; that 
in the former cavity may be sufficient in quantity to cause 
complete inversion of the diaphragm, in which case, again, the 
liver will be completely in contact in front with the abdominal 
parietes. 

The position of the stomach is liable to still greater variation 
than that of the liver, for when empty it often is not larger 
than a piece of the large intestine, but when much distended 
it projects downwards as far as or beyond the umbilicus. In 
what is described as the normal condition of a moderately dis- 
tended stomach, a small portion only of the anterior surface 
appears in the sub-costal angle — i.e, it does not reach down 
as far as the level of the lower part of the epigastric region, 
the left end being covered by the chest-walls and the pylorus 
lying behind the liver. The most fixed portions of the 
stomach are the cardiac orifice, the small curvature, and the 
fundus, these parts being bound to the diaphragm, liver, and 
back of the abdominal walls by the small and gastro-splenic 
omenta. As a result of this the movement that takes place 
during distension is not simply one of descent, but of rotation 
forwards of its lower part which is free to move. It reaches 
upwards so as to occupy the left arch of the diaphragm where 
it lies below, and very slightly behind, the apex of the heart, 
and in front of the spleen and the left kidney. Its pos- 
terior surface is in relation besides with the aorta and vena 
cava, the pillars of the diaphragm and the pancreas. A large 
portion of the surface of the stomach is thus in contact with 
the chest walls, and the tympanitic note resulting from it is 
correspondingly extensive. The character of this note of 
course varies with the quantity of gas in the viscus, and as 
Sibson has pointed out, ^'Medical Anatomy,'' column 24, 
with the position of the body, for whilst this is erect the fluid 
contents gravitate to the front and diminish its extent in this 



158 [Plate 15.] 

situation. This area is limited above and near the sternum 
by the lower border of the liver dulness ; at the side in the mid 
state between expiration and inspiration^ it occupies the sixth, 
seventh, and eighth spaces in front of the line of the anterior 
fold of the axilla. Behind this line the spleen is in contact 
with the chest walls. During inspiration and expiration it 
descends and ascends. K much distended it not only pushes 
the spleen backwards, but sometimes also the lungs upwards, 
so that under such a condition it gives a large area of tym- 
panitic resonance in the axilla itself. 

The great omentum, E, is a double fold of peritoneum, 
between the two parts of which the small sac of the peritoneum 
is prolonged downwards. Each part of it presents a serous 
surface both in front and behind, thus the anterior surface of 
the anterior part, and the posterior of the posterior, look 
towards the large sac of the peritoneum, while the two 
opposite surfaces, which are in apposition, form parts of the 
boundaries of the small sac. The anterior part begins 
above at the great curvature of the stomach, where it is 
formed by the apposition of the layers of peritoneum cover- 
ing the anterior and posterior surfaces of this viscus ; it 
is also attached to the spleen. The posterior portion ends 
above at the transverse colon, its two layers separating 
(in the adult) to include this part of the gut. The free 
border normally extends down so as to cover completely 
the small intestines, but extends lower on the left than the 
right side. It is liable, however, to very great displacements; 
thus it often leaves the caecum uncovered as in the drawing, 
and is often drawn into the left hypochondriac region, so as 
to extend but a short distance over the small intestines. On 
the other hand it is frequently drawn in a mass into one of 
the iliac regions, or displaced irregularly to one side or the 
other. In the young subject it is a perfectly transparent 
delicate membrane, and its two parts can be readily separated, 
but in the adult they are usually more or less adherent, and 
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a larger or smaller quantity of fat is deposited in them^ which 
sometimes is of considerable thickness. The vessels by which 
it is supplied come from the arterise gastro-epiploicse dextra 
and sinistra. 

It is very common for the great omentum to be included 
in hemiae ; in the groin this is said to be more frequent on 
the left than the right side. If omentum alone be contained 
in a hernial sac the tumour will be solid to the touchy and 
there will not be a resonant percussion note^ but these are not 
diagnostic of the condition^ as a portion of gut which has 
entered a hernia may^ of course^ contain solid or fluid matter. 
It is a remarkable fact that the strangulation of a portion 
of omentum may produce symptoms indistinguishable from 
those which result from the nipping of a portion of gut. A 
piece of omentum that has long been retained in a hernia 
becomes^ as a rule^ much thickened. In such cases^ if stran- 
gulation occur, it is advisable to remove the mass after apply- 
ing one or more e£Scient ligatures to the pedicle ; whilst doing 
80^ however^ it must not be forgotten that a piece of gut may 
have descended after the omentum, and thus be enclosed in a 
cavity at its upper part. The existence of such a piece, if 
small^ may be easily overlooked. Collections of clear fluid 
are sometimes formed in the substance of a portion of 
omentum occupying a hernia. In making the diagnosis of 
abdominal tumours^ it should be remembered that some forms 
may attack the omentum; such growths are liable to be 
mistaken for tumours of the particular viscus over which they 
happen to occur. 
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PLATE 16 

Shows the brancbes of the superior mesenteric artery. 

In order to prepare it^ after the abdomen was opened^ the 
large omentum^ and with it the transverse eolon^ were lifted 
up and placed over the lower part of the chest walls. On 
doing so^ the under surface of the transTcrse colon and 
transverse mesocolon were seen^ and below them the mass of 
small intestines and the caecum in the right iliac fossa. The 
small intestines were then pulled over to the left side^ on doing 
which the right surface of the mesentery was fully exposed^ 
and to the right of this a nearly square portion of peritoneum, 
bounded above by the transverse mesocolon, below by the ileum, 
to the right by the caecum and ascending colon, and to the 
left by the mesentery. On removing this piece of peritoneum 
some branches of the superior mesenteric artery appeared 
superficially, and at a somewhat deeper level; after removing 
some fat areolar tissue and glands, parts of the third portion 
of the duodenum, and of the vena cava, ureter and spermatic 
vessels were shown, resting on the fascia covering the psoas 
muscle. The lower laver of the transverse mesocolon and 
the right layer of the mesentery were then removed, showing 
the superior mesenteric vessels and nerves with a considerable 
number of lymphatic glands (not shown). Lastly, in order to 
show the trunk of the superior mesenteric artery appearing from 
beneath the pancreas, the remaining — i.e., the upper layer of 
the transverse mesocolon was slightly raised from its posterior 
attachment. 

The transverse mesocoloHj E, is the fold of peritoneum by 
which the transverse colon is attached to the back of the 
abdominal cavity. It is somewhat crescentic in shape, as the 
transverse colon is closely attached to the posterior wall of the 
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abdomen both at its hepatic and splenic flexures^ but projects 
considerably forwards as well as downwards in the middle line, 
to form what is known as the arch of the colon. The two 
layers if traced forwards separate to receive the transverse 
colon ; if traced backwards they are found to be attached to the 
second and third parts of the duodenum and the left kidney. 
At the posterior line of attachment these two layers separate, 
the lower passes down on each side over the structures lying at 
the back of the abdomen, and in the middle line is extended 
into the mesentery ; while the upper ascends for the most part 
to form the posterior wall of the small sac of the peritoneum, 
but for a short distance to the right and left of the small sac 
it passes up to the liver and spleen respectively. 

The mesentery, Z, is the fold which connects the jejunum 
and the ileum to the spine. It is narrow behind, and is 
attached obliquely across the spine, reaching from the left side 
of the second lumbar vertebra, where the jejunum begins, to 
the left sacro-iliac articulation. It thus crosses the aorta and 
vena cava, and is attached at its lower part, where it is very 
short, almost immediately over the common iliac artery. Its 
width at its line of attachment to the intestine corresponds 
with the length of the jejunum and ileum together, and 
consequently the mesentery lies in numerous and deep folds. 
Between its two parts are contained the intestinal branches of 
the superior mesenteric vessels and nerves, the lacteals, and the 
lymphatic glands. These glands appear proportionally much 
larger in the in&nt than in the adult, they are liable to very 
great enlargement in several of the diseases affecting the in- 
testinal tract. 

It is a question of great interest to the surgeon to discover 
if the different parts of the small intestine occupy any 
constant positions in the abdomen, in order that he may be 
guided in the operation (gastrotomy) of opening the small 
intestine for the relief of obstruction. 

As a general rule it may be stated that the coils of the jejunum 
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are higher up and further to the left than those of the ileum ; 
or in other words that the ileum is usually found in the 
neighbourhood of the right iliac fossa, and that it is more apt 
than the jejunum to descend into the pelvis. If a single 
small knuckle of intestine descend into a hernia in the groin^ 
it is more likely to be ileum than jejunum^ and on the right side 
it is not very uncommon to find one of the last coils of the 
ileum in an inguinal or femoral rupture. But the important 
question is whether the lower part of the ileum will present in 
an incision made as Trousseau and Nelaton recommended^ for 
an inch or more a little above the crest of the ileum, and 
parallel with Poupart's ligament (Trousseau's " Lectures on 
Clinical Medicine," LXXVII. : Intestinal Occlusions) or more 
exactly, a little below the mid-point of a line drawn from the 
umbilicus to the right anterior superior iliac spine. Trosseau 
says that this is usually the case, but Drs. Greenfield and 
Coupland, and Mr. McCarthy have shown (Clinical Society^s 
Transactions, Lancet, Oct. 31, 1876, p. 576) that while this 
is most commonly the case, in some subjects other portions of 
the intestine will make their appearance in the wound — e.g^, 
the caecum, the ileum at a distance of several feet from 
the end, or even the jejunum, may occasionally be opened 
by such an operation instead. Tlie bearing of the question is 
obvious, for if the obstruction be situated in the small intestine, 
and the caecum be opened^ no relief will of course be obtained ; 
while, on the other hand, an opening made in the jejunum 
may, by cutting off such a considerable portion of the ali- 
mentary tract, seriously interfere with the process of nutrition. 
The relative merits of this operation with that of Littre 
and Amussat will be better discussed in connexion with the 
last — viz., colotomy. 

ARTERY. 

The superior mesenteric, a, leaves the aorta below the 
cceliac axis, and passes downwards immediatety, behind the 
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pancreas. In this position the splenic vein crosses it^ and the 
left renal vein lies behind it. It appears in the Plate between 
the lower border of the pancreas near its head and the 
duodennm^ and crossing the anterior surface of the latter^ 
divides into branches for the small and large intestine. 

From the left side are given off the vasa intestird tenuis, 
b, b, by twelve to fifteen in number^ which running outwards 
in the mesentery divide into branches^ which anastomose 
freely, forming four or five series of loops. When these reach 
the attached border of the intestine they give branches to 
both surfaces, which break up into numerous ramifying 
twigs. These vessels supply the whole of the jejunum and 
ileum. 

From the right side are given off the inferior pancreatico- 
dtiodenaly f, which runs to the right between the head of the 
pancreas and the duodenum to anastomose with the superior 
pancreatico-duodenal from the hepatic. 

The middle colic, e, which passes forwards in the transverse 
mesocolon to the transverse colon, and divides into two large 
branches, which inosculate with the right and left colic 
arteries. 

The rigU colic, d, which passes out to the ascending colon, 
and anastomoses with the preceding and following vessels. 

The ileO'Colic, c, which runs out to the caecum which it 
supplies, sending a branch down to the end of the ileimi. 

VEINS. 

The 9uperior mesenteric, a, receives tributaries corresponding 

to the branches of the artery it accompanies. The trunk 

disappears beneath the pancreas to join with the splenic vein 

in the formation of the portal, and lies to the right of the 

artery. 

Attention is directed to the close relation of the vena cava 
to the ureter as it is here exposed. 
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NERVES. 

The sympathetic plexus, on the superior mesenteric artery 
has been represented in part. This will not be done in other 
drawings of the abdomen^ but it must be remembered that 
similar plexus accompany all the visceral branches of the 
abdominal aorta and the diaphragmatic artery. 
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PLATE 17. 

If the dissection of the abdomen has been carried to the stage 
represented in Plate 16^ the appearance here shown will be 
obtained by carrying out the following steps. 

A ligature is first placed round the commencement of the 

jejunum, Plate 16, i, and the end of the transverse colon, 

Plate 16, 8. The whole of the jejunum and the ileum, with 

the caecum, the ascending and the transverse colon and the great 

omentum are removed by dividing the mesentery, stripping up 

the caecum and ascending colon from the subjacent structures, 

and cutting through the great omentum at its upper part. The 

last step involves the replacing of the transverse colon in its 

normal position. If now the stomach be raised into the 

position shown in the Plate, the cavity of the small sac is 

completely opened up, and the pancreas and cosliac axis may 

be exposed by raising the peritoneum from their surface — this 

piece of peritoneum being the ascending layer of the transverse 

mesocolon, or, in other words, the posterior layer of the small 

sac. All the other structures shown may be now exposed by 

the removal of the loose fat and cellular tissue covering 

them. « 

The principal object of the dissection is to show the inferior 
mesenteric artery and the cceliac axis. 

The second and third parts of the 'duodenum, 5, are now seen 

in situ ; the first has been turned upwards with the stomach. 

The first part occupies a level slightly anterior to that of the 

other two; it ascends from the pylorus to the gall-bladder, 

and is inclosed between the two layers of the small omentum 

in the same manner as the stomach. In its second or descend* 

ing portion the duodenum first comes in contact with the 

l^ead of the pancreas. This part touches behind the right 
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kidney with its vessels and duet^ and the pancreatic and 
common bile-ducts. It is crossed obliquely by the trans- 
verse colon. The two layers of peritoneum surrounding the 
latter pass upwards and downwards over it^ binding it closely 
to the parts behind. It extends downwards at least as far 
as the level of the third lumbar vertebra. The third or 
inferior transverse portion ascends in a sharp curve^ so as to 
reach the left side of the second lumbar vertebra where 
it is continuous with the jejunum. In this course it rests 
upon the psoas muscle^ the spermatic vessels^ the ureter^ the 
vena cava, the aorta, and the inferior mesenteric artery. The 
transverse mesocolon crosses it longitudinally, and its two 
layers, as in the case of the second portion, passing upwards 
and downwards, attach it closely to the parts beneath. This 
portion is in close contact with the head of the pancreas, and is 
crossed by the superior mesenteric vessels as they pass into the 
mesentery. 

The reader will not fail to notice how near the duodenum 
comes to the level of the bifurcation of the aorta. The 
distance is, however, in some cases slightly greater. 

The pancreas, 2, is a long gland obviously lobular upon the 
surface, narrow and thin at the left end, which is called the 
tail, and which touches the inner surface of the spleen ; wider 
and thicker at the other extremity, where it is bent downwards 
and then to the left to form the head, which is inclosed in the 
curve formed by the second and third parts of the duodenum. 
The tip of this bent portion projects beneath the superior 
mesenteric vessels. The peritoneum which forms the posterior 
wall of the small sac, covers its anterior surface, while its 
posterior surface is in contact with the pillars of the diaphragm, 
the aorta, and^ the vena cava, the portal, inferior mesenteric, 
splenic, and left renal veins, and the left kidney. 

In order to understand the small sac of the peritoneum it 
is well to consider, in the first place, what would be the con- 
dition of things if it did not exist. The great omentum would 
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consist of two layers only, those which are now the most 
anterior and the most posterior ; the back of the stomach and 
duodenum would be in contact with the pillars of the diaphragm^ 
pancreas, &c., while the part which corresponded to the anterior 
layer of the small omentum would then cover the part of the 
Uver behind the transverse fissure, with the hepatic artery and 
portal vein, bile-duct, &c. In order to reach the interval 
between the structures which would under these circum- 
stances have been in contact, we may imagine the peritoneum 
tucked in immediately to the right of the hepatic artery and 
portal vein. The meaning of this, and the manner in which 
the two sacs communicate, is apparent from the diagram 
(p. 178). The small sac extends upwards as far as the 
transverse fissure of the liver and the oesophageal opening in 
the diaphragm; downwards to the free border of the great 
omentum ; to the right as far as the foramen of Win slow, the 
second part of the duodenum, and the right border of the 
great omentum ; and to the left as far as the great curvature of 
the stomach and the left border of the great omentum. 

Attention is directed to the extent to which the two 
kidneys are exposed at this stage of the dissection. The 
amount of spleen seen in this preparation was somewhat 
larger than usual. 

ARTERIES. 

The cosliac axis, rf, is a short, thick trunk, which leaves the 
front of the aorta immediately after it has passed beyond the 
diaphragm, and runs forward above the upper border of the 
pancreas. On reaching the level of the anterior surface of the 
gland, it divides into three trunks, which make their way to 
their several destinations behind the peritoneum forming the 
posterior wall of the small sac. 

The coronary y m, runs upwards to the oesophageal opening 
in the diaphragm, where it passes between the two layers of 
the small omentum, and, following the line of the small 

o2 
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curvature of the stomachy supplies some oesophageal branches, 
and others both to the anterior and posterior surfaces of the 
stomachy and ends by anastomosing with the superior pyloric 
artery near the pylorus. 

The spleniCj j, is the largest of the three. It passes to the 
left with a very tortuous course, embedded in a groove along 
the upper border of the pancreas, and ends by numerous 
branches which enter the hilus of the spleen. In its course 
it supplies some branches, vasa brevia, /, to the fundus of the 
stomach ; a long branch, the gastro-epiploica sinistra, k, which 
follows the great curvature of the stomach from left to right, 
and anastomoses with the gastro-epiploica dextra; and lastly, 
others to the substance of the pancreas, of which the largest 
is called arteria pancreatica magna. 

The hepatic, e, runs forwards and to the right below the fora- 
amen of Winslow as far as the first part of the duodenum, where 
it turns upwards between the two layers of the small omentum, 
in front of the foramen of Winslow, to end in two branches for 
the supply of the right and left lobes of the liver, of which the 
former gives a small cystic branch to the gall-bladder. In its 
course it supplies the large gastro-duodtnal, /, and the small 
superior pyloric branch. The former, after passing behind 
the pylorus, gives ofi" the inferior pyloric, i, and divides into ; 
the gastro-epiploica dextra, h, which follows the large curva- 
ture of the stomach, and ends by anastomosing with the 
^stro-epiploica sinistra from the splenic; and the superior 
pancreaticO' duodenal, g, which runs downwards between the 
pancreas and duodenum to anastomose with the inferior pan- 
creatico-duodenal from the superior mesenteric [see p. 163). 

The inferior mesenteric artery, q, leaves the front of the 
aorta as it is being crossed by the third part of the duodenum, 
between one and two inches above its bifurcation. Its course 
is downwards over the left common iliac vessels into the pelvis, 
where it ends at the back of the rectum in the superior 
hcemorrhoidal branch, t. This divides first into two, and these 
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subsequently break up into six or seven, long branches, which 
run down between the muscular and mucous coats as far as the 
anus, anastomosing with the middle and inferior hsemorrhoidal 
arteries. The other branches of the inferior mesenteric are 
the left colic and the sigmoid. The left colic, r, passes 
over the left kidney to the descending colon and divides into 
loops in the same manner as the branches of the superior 
mesenteric^ for the supply of the large intestine ; it inosculates 
aWe with the middle colic and below with the sigmoid. The 
ngmoid. s, passes between the layers of the sigmoid mesocolon 
to the sigmoid flexure which it supplies. It anastomoses with 
the left colic and the superior hsemorrhoidal. 

The aorta itself and its remaining branches will be described 
in connexion with the foUowing Plate. 

VEINS. 

It is only necessary now to mention the fact that the 
inferior mesenteric veiuy e, runs upwards to the left of its 
companion artery and passes beneath the pancreas to enter 
the splenic vein. It receives tributaries corresponding to the 
branches of the artery. 
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PLATE 18. 

This drawing illustrates the next stage in the scries of dissec- 
tions which have been shown in the three foregoing Plates. 

It was prepared from that given in Plate 17 by removing, 
in the first place^ the descending colon and the sigmoid flexure; 
with their vessels; then taking away the stomach and duode- 
num^ by dividing the oesophagus, cutting through the small 
omentum and separating the duodenum and pancreas from 
the structures on which they rest, while the folds of peri- 
toneum attaching the spleen were divided, and the branches 
of the coeliac axis were cut short. The right kidney and 
supra-renal capsule were removed after dividing the vessels 
and the ureter, and the liver was taken away by dividing 
its several ligaments, care being taken to cut the hepatic 
veins before they entered the vena cava without injuring 
the latter. The remaining portions of peritoneum were 
then cleared away from the diaphragm, and the other 
structures exposed in the abdomen. The skin and sub- 
cutaneous fat were removed by irregular incisions from the 
upper part of both thighs; and on the left side, that por- 
tion of the fascia lata which forms the roof of Scarpa's 
triangle was in part taken away, so as to expose the sheath 
of the femoral vessels and the deeper portions of fascia lata 
covering the muscles which bound Scarpa^s triangle, diuing 
which process some branches of the anterior crural nerve 
were shown, and the trunk of the nerve was afterwards un- 
covered by removing a little of the fascia over it. The fascia 
transversalis was then separated from the flap consisting of 
the abdominal muscles, and the latter was divided by a ver- 
tical incision leading down to Poupart's ligament. The part 
internal to this incision was then cleared away, including 
flbres of the external oblique attached to the pubes, the inser- 
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tion of Poupart's ligament, the conjoined tendon, and the 
origins of the rectus abdominis and transversalis. The fascia 
trans versalis was afterwards fixed nearly in its natural position, 
while the cremaster was divided, and the infundibuliform fascia 
was defined. 

On the right side the fascia lata forming the roof, and that 
part which covers the muscles at the outer side of Scarpa's 
triangle, were taken away. A similar incision was made in 
the flap of the abdominal wall, but without preserving the 
fascia transversalis; the parts internal to this incision were 
then completely cleared away, and the remains of the fascia 
transversalis, the fascia iliaca, the femoral sheath, and the 
fascia over the psoas, were removed. In order to uncover the 
iliacus nearly to its termination, the sartorius was cut, and 
the divided ends were turned inwards and outwards. The 
suspensory ligament of the penis had previously been defined. 

The fascia over the psoas, ttt^ has attachments above, 
corresponding almost with the attachments of the muscle — 
i.e., internally to the intervertebral substance and the con- 
tiguous parts of the bodies of the vertebrae above and below, 
and also to the ligamentous arches from which the muscle 
arises ; externally, it blends with the fascia over the quadratus ; 
above, it is fixed to the ligamentum arcuatum internum; 
below the level of the fifth lumbar vertebra the fascia is 
attached internally to the ilio-pectineal line, while externally 
it blends with the fascia iliaca, and with it passes down into 
the thigh behind Poupart's ligament and the femoral vessels. 
Along the ilio-pectineal line is a strong band of fibres which 
is continuous above with the psoas and iliac fascia, and below 
with the pelvic fascia. 

The fascia iliaca, ft, is attached above round the origin of 
the iliacus muscle, to the crest of the hip-bone and the ilio- 
lumbar ligament; internally it blends with the psoas fascia, 
externally with the fascia transversalis. Below it is in part 
attached to Poupart's ligament, where it is continuous with 
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the fascia transversalis ; but opposite the vessels it passes 
down in common with the psoas fascia into the thigh behind 
the vessels^ and^ keeping in contact with the muscles^ it is 
continuous with the fascia lata over the pectineus muscle^ and 
is attached to the small trochanter and the line leading from it 
to the linea aspera. If these fasciae be considered together, 
the thickest part is below ; here it passes across both the sub- 
jacent muscles, and to this part the psoas parvus, if present, is 
closely connected. From the combined psoas and iliac fascia 
is given off, a little above Poupart^s ligament, the posterior 
layer of the sheath of the femoral vessels. 

The quadratiis fascia is in reality the anterior layer of the 
aponeurosis of the transversalis muscle. It covers the muscle, 
and is attached internally to the tips of the transverse pro- 
cesses of the lumbar vertebrae in common with the outer part 
of the psoas fascia ; between the transverse processes it sends 
in strong slips which reach almost up to the bodies, leaving 
only a space for the passage of vessels and nerves ; below, it is 
attached to the ilio-lumbar ligament, and above it is thickened 
so as to form the ligamentum arcuatum externum, extending 
from the last rib to the first or second lumbar vertebra. 

The/flwcifl transversalis, \, lines the interior of the abdomiuci 
walls, and is only to be distinguished as a separate structure 
below and in the loins. It is attached below to the pubes and 
the inner part of the pectineal line. It then passes down in 
front of the vessels, forming the anterior part of their sheath. 
External to the vessels it is attached to Poupart's ligament 
and the crest of the ilium, along which lines it is continuous 
with the fascia iliaca, and higher up, it is thinner and gradually 
disappears. Above the vessels it sends down a prolongation, 
the infundibuliform fascia, round the cord, and beneath 
Poupart's ligament is a strong band of transverse fibres of 
varying thickness, called the deep crural arch^ which blends 
externally with Poupart's ligament, and internally is attached 
to the pectineal line. It crosses the vessels^ and is an occa- 
sional cause of stricture in femoral hernia. 
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The bearing of these fascise upon the course of abscesses is 
)f importance to the surgeon. If pus resulting from caries of 
;he anterior part of the spinal column have made its way into 
;he psoas muscle^ it will be directed downwards by the sheath 
;o a point behind and external to the vessels at Poupart^s 
igament. Here it will probably pass to a small extent into 
;he sheath of the iliacus^ and then make its way down into the 
;h]gh, external to the vessels. Its course will next be down- 
irards towards the small trochanter^ after which^ if it progress 
urther^ it must burst through the fascia^ and then will take 
he direction of least resistance^ guided by the profunda artery 
ind other vessels — viz., to the inner side of the great vessels, 
irhere it usually points. If, however, pointing do not take 
dace here, the matter may make its way down the inner side 
)f the thigh to the popliteal space, the calf, or even the ankle, 
in abscess existing in the sheath of the psoas, but seldom 
rarrows into the pelvis. The not very uncommon cases in 
irhich caries of the spine leads to a pelvic abscess which 
nay make its way through the great sacro-sciatic notch to 
;he buttock, are usually those in which the matter has 
lassed downwards beneath the anterior common ligament of 
;he vertebrae. 

Abscess in connexion with disease of the venter of the 
lium, after filling the sheath of the iliacus, often points above 
Pouparf s ligament, external to the vessels, but may descend 
nto the thigh outside the vessels. An abscess arising super- 
icial to the fascia — i.e., one in connexion with gland, intestine, 
cidney, &c., will point above Poupart^s ligament, a fact of 
Sreat importance in diagnosis. The reader will remember 
that it is chiefly chronic abscesses to which these rules apply, 
I very acute one making its way often independently of such 
obstructions as the fasciae oppose. 

The surgical importanceof the fascia transversalis will be 
)est considered in connexion with the description of the groin 
ind the lumbar region. 

The suspensory ligament of the penis, + + , is an elastic and 
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thin fascia attached above to the point of the pubes^ and 
splitting below into two parts^ which pass downwards on each 
side of the penis. As the two parts separate the dorsal vein 
is seen to pass backwards between them, with the dorsal artery 
and nerve on either side of it. 

The manner in which the sheath of the femoral vessels is 
constructed may be studied from this Plate, but the description 
of it will be given with that of the groin, Plate 20. 

MUSCLES. 

The diaphragm^ F, is a thin muscidar septum between the 
cavities of the thorax and abdomen. It forms a dome, the 
margin of which corresponds with the lower part of the rib 
cartilages and the arcuate ligaments ; it extends upwards to 
different heights on the two sides, and these heights are 
again modified by the act of respiration. Thus while at the 
xiphoid appendix or cartilage the height does not vary to any 
extent, the right side reaches the level of the junction of the 
fourth rib cartilage with the sternum in deep expiration, 
and the sixth in fiill inspiration, while the left side does 
not rise so high by the width of a rib. The muscle arises from 
the back of the xiphoid appendix E, the margins of the lower six 
rib-cartilages and the bone of the seventh rib, the ligamenta 
arcuata, and by two strong portions called the pillars, from the 
sides of the bodies of the upper lumbar vertebrae. Of these 
pillars the right is the larger and the more anterior: it is 
attached to the first three vertebrae, and the intervertebral sub- 
stance between the third and fourth. Prom the outer part of 
each pillar some tendinous fibres arch outwards over the psoas 
muscle, and are attached to the transverse process of the first 
or second lumbar vertebra, forming the ligamentum arcuatum 
internum. The inner fibres of the two sides decussate, (those of 
the right side being usually the more superficial), crossing in 
front of the aortic opening. After decussating they pass round 
the sides of the oesophageal opening, and end in the central 
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tendon. On each side of the origin from the xiphoid cartilage^ 
is a small interval^ through which pass the internal mammary 
vessels. A similar interval^ or sometimes^ as in this case^ 
more than oue^ is found external to the origin from the liga- 
mentum arcuatum externum. The origin from the rib carti- 
lage is by slips which interdigitate with those of the transversalis 
muscle. 

The insertion of the muscle is into a central tendon F^ which 
consists of three oval portions united together^ thus bearing 
some resemblance to a trefoil leaf. The lateral portions form 
the highest parts of the dome ; in the right one is a squarish 
opening through which passes the vena cava inferior. 

The oesophageal opening is surrounded by muscular fibres, 
except in rare cases, when it is tendinous anteriorly ; it trans- 
mits in addition to the oesophagus, the pneumogastric nerves 
and some vessels. The aortic opening is better described as 
being behind rather than in the diaphragm ; it transmits the 
thoracic duct and the vena azygos major. The splanchnic 
nerves and the vena azygos minor pass through the substance 
of the pillars. 

The diaphragm is the principal muscle of respiration; as 
it contracts the height of its dome is diminished and the 
capacity of the thorax is increased, while the cavity of the 
abdomen is altered in shape, but the size of the latter is 
diminished if any of its contents be at the same time expelled, 
as in the act of vomiting. Spasmodic contraction of the 
diaphragm gives rise to hiccough, a point which it is important 
to remember in cases where damage to the phrenic nerve, or local 
irritation of the diaphragm from peritonitis or other causes may 
be expected. A certain diminution in the size of the oesophageal 
opening must occur during contraction of the muscle. 

Diaphragmatic hernia, or the protrusion of some of the 
abdominal viscera into the cavity of the thorax, may occur 
either as the result of a congenital deficiency of some part of 
the muscle, a rupture of the muscle, or even as the result of a 
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stab inflicted from outside. The instances of deficiency or 
rupture have occurred mostly on the left side ; the viscera most 
commonly included are the stomach and transverse colon, bat 
others have been found in such a hernia. 

The psoas magnus, I, arises from the bodies of the last 
dorsal and all the lumbar vertebrse, from the intervertebral discs, 
and from tendinous arches bridging across the concave part of 
each vertebra, and also from the inner part of the transverse 
processes of all the lumbar vertebrae. It has a tendinous in- 
sertion into the posterior part of the small trochanter of the 
femur. Its tendon is joined by many fibres of the iliacui. 
Thus while the greater part of the muscle is in the abdomen 
the highest part is in the thorax, and the insertion is 
in the upper part of the thigh. It rests upon the trans- 
verse processes of the lumbar vertebrae, the brim of the 
pelvis, the notch in the innominate bone below the 
anterior inferior iliac spine, and the hip-joint. It also 
overlaps the quadratus and the iliacus muscles, though the 
latter is anterior to it at its insertion. In contact with its 
anterior surface are the diaphragm and the internal arcuate 
ligament, the kidney and its vessels, the ureter, the spermatic 
vessels, the external iliac artery, the geni to-crural nerve, the 
psoas parvus (if present), Poupart's ligament, the femoral artery, 
and some branches of the anterior crural nerve. To its inner 
side above is the chain of sympathetic ganglia, with the vena 
cava on the right side and the aorta on the left ; lower down 
the common iliac vessels and, in the thigh, the pectineus and 
the internal circumflex vessels. External to it are several 
branches of the lumbar plexus and the iliacus muscle. In 
the substance of the muscle are the nerves of the lumbar 
plexus. A bursa intervenes between its tendon and the hip- 
joint, with which it generally communicates. The action of 
the muscle is principally to flex the hip-joint ; it is doubtful 
whether it acts at all as a rotator of the femur, and very 
doubtful if it be a rotator out. 
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The psofis panms, J, only occasionally present^ arises usually 
from the bodies of the twelfth dorsal and first lumbar vertebrse 
and the intervening fibro- cartilage. It spreads out into a wide 
tendon which is intimately connected with the psoas fascia, and 
is inserted into the pectineal eminence on the innominate bone. 
Its action is to flex the lumbar spine. 

The Uiacus, E, arises principally from the venter of the ilium^ 
but also from the ala of the sacrum. The fibres converge and 
join the tendon of the psoas. The outermost fibres are inserted 
just below the tendon of the psoas on a triangular space im- 
mediately below the small trochanter, and a few sometimes end 
on the capsule of the hip-joint. The muscle rests upon the 
venter ilii and the hip-joint. Between it and the margin of 
the pelvis is a small bursa. Resting upon it is the ccecum on 
one side, and the sigmoid flexure on the other, the ilio-inguinal 
and external cutaneous and anterior crural nerves^ and in the 
thigh the sartorius muscle. In the groin, between it and the 
psoas, is the anterior crural nerve, and some of the branches of 
the nerve are superficial to it. At its insertion the profunda 
vessels lie between the muscle and the femoral artery. The 
origin of the rectus femoris is beneath its outer border. It acts 
as a flexor of the hip only. 

The abdominal aorta, a, is about five inches long, and 
extends from the aortic opening of the diaphragm, opposite 
the lower border of the body of the twelfth dorsal, to the 
front of the body of the fourth lumbar vertebra. The bifur- 
cation is usually almost in the middle line, but sometimes a 
little to the left. It rests upon the spine, and the receptaculum 
chyli. It is crossed by the pancreas and duodenum, the left 
renal and splenic veins, and part of the solar and the aortic 
plexuses. The mesentery and the peritoneum upon each side 
of it, cover the front of the aorta. To the right side is the 
vena cava. 

The aorta has been tied on seven occasions ("Erichsen's 
Surgery/' 7th Edit. vqI. ii. p. 147), in some cases by incisions 
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near the middle line, in which the peritoneum was opened, the 
intestines pulled aside and the artery exposed from the front ; 
in others by prolonging upwards the incision for ligaturing 
the common iliac (see page 181). All the cases have proved 
fatal. The aorta close to its bifurcation can in most people 
be felt pulsating. The point usually given as the guide on 
the surface to the bifurcation is a little to the left and slightly 
below the umbilicus^ or on a level with the highest part of the 
iliac crests ; but as the umbilicus and the point of bifurcation 
both vary somewhat in level, and as the artery is often almost, 
if not quite, in the middle line, it is wisest in applying the 
aortic tourniquet to determine its position if possible by feeling 
for it. The amount of pressure required in order to stop the 
flow of blood is not great, but it should be remembered that 
undue pressure may cause considerable damage to the structures 
which may intervene between the pad of the instrument and 
the spine. 

Some branches of the abdominal aorta remain to be described. 

The diaphragmatic, b, b, or inferior phrenic, leaves the aorta 
immediately after its passage behind the pillars of the dia- 
phragm, sometimes separately, often together, and often one 
or both in connexion with the coeliac axis. The left supplies a 
few twigs to the oesophagus. They both give branches to 
the supra-renal capsule, superior capsular, j, and then run out 
to their respective sides, the right passing behind the vena 
cava, the left behind the oesophagus. Their branches take 
very much the course of the circumference of the three leaflets 
of the central tendon. They anastomose with the intercostal 
arteries, and two branches of the internal mammary, the 
musculo-phreuic, and the comes nervi phrenici, sometimes called 
superior phrenic. 

The supra-renal or middle capsular, k, are two very small 
arteries, which leave the aorta nearly on the same level as the 
superior mesenteric. They run straight out to the supra-renal 
capsules and anastomose with the su^rior and inferior capsular. 
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The renal (arteries, h, h, are two large trunks which leave 
the sides of the aorta below the level of the superior mesen- 
teric^ and pass outwards and slightly downwards to the 
kidneys. They supply small branches^ inferior capsular, I, 
to the supra-renal capsules^ and others to the ureters and 
the fat around them^ and divide into four or five large 
trunks which enter the hilus of the kidney. The right artery 
is rather longer than the left^ it passes behind the vena cava. 
Each vessel lies behind its accompanying vein^ and the terminal 
branches are in front of the ureter. 

The spermatic arteries, m, m, arise from the front of the 
aorta below the renals^ and are directed downwards with a 
somewhat wavy course over the psoas muscles to the internal 
abdominal ring^ where they enter the spermatic cord and are 
continued to the testicles. The right artery usually crosses 
the vena cava. Both cross the ureter and external iliac 
artery of their own side. In the scrotum they become very 
tortuous. 

The middle sacral, p, arises from the back of the aorta close 
to the bifurcation. It descends behind the left common iliac 
vein^ resting upon the front of the sacrum as far as the 
coccyx^ anastomosing with the lateral sacrals on either side 
of it. 

The common iliac arteries, o, o, result from the bifurcation 
of the aorta. They are directed downwards and outwards as 
far as the lumbo-sacral articulation. Thus each vessel is 
about two inches long^ but this is liable to considerable 
variation. The right is often slightly longer than the left. 
The right artery lies upon the bodies of the fourth and fifth 
lumbar vertebra:^ both common iliac veins^ and generally on 
the commencement of the vena cava; the psoas^ and parts 
of the right common iliac vein and vena cava are to its outer 
side^ and it is crossed by the termination of the mesentery, 
and, like the left, by the ureter, if this does not cross the 
external iliac. 
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The left artery, which was here longer than the right, is 
crossed by the inferior mesenteric vessels, and lies above its 
companion vein. 

The external iliacs, g, q, extend downwards in the same 
direction as the common iliacs, which would be indicated on 
the surface of the body by a line drawn from a little to the 
left of the umbilicus and slightly below it, to a point midway 
between the symphysis pubis and the anterior superior iliac 
spine. Each vessel is covered by the peritoneum, and crossed 
by the following structures, taken in order from above down : 
the ureter in many cases, the spermatic vessels, the genito- 
crural nerve, and the circumflex iliac vein. The vas deferens 
passes over its inner side. The ileum lies over the right, the 
sigmoid flexure over the left vessel. The artery rests on the 
inner side of the psoas, and on the right side upon its own 
vein. At the lower part the veins on both sides are internal 
to the arteries, but they gradually pass behind them. 

The operations for tying the external iliac are two ; they are 
modifications of the plans suggested by Abernethy and Sir A. 
Cooper. The former consists in making a curved incision, the con- 
cavity of which is upwards and inwards, from a point two finger- 
breadths to the inside of and a little above the anterior 
superior spine of the ilium, to another slightly outside^ but an 
inch and a half above, the middle of Poupart's ligament. The 
three large muscles of the abdomen are carefully cut through, 
and then the fascia transversalis is raised in the forceps and 
nicked at the lower part of the wound. It is then divided on 
a director, or more safely torn with the finger, and afterwards 
the peritoneum is raised until the artery is reached. The 
needle is passed from the inner side in order to avoid the vein. 
Sir Astley Cooper's operation is commenced by an incision three 
inches long, a little above and nearly parallel to Poupart's liga- 
ment, extending from a point just outside the external abdo- 
minal ring, and ending near the anterior superior spine. After 
cutting through the tendon of the external oblique the sper- 
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matic cord is seen passing from beneath the internal oblique 
and transversalis muscles ; and on cutting through the cremaster 
and fascia transversalis this can be lifted up with the peritoneum^ 
and the vessel is reached just above the point at which the 
epigastric artery leaves it. By means of the same incision the 
artery can be exposed for another inch and a half 

Sir Astley Cooper's method is said to involve less injury to 
the abdominal walls^ and to be therefore less likely to be followed 
by hernia ; but it has the following disadvantages : the artery 
can only be reached a short distance above its termination; 
the spermatic cord^the epigastric vessels and the circumflex iliac 
Tcin may give the surgeon some trouble^ and are even liable to 
injury. The genital branch of the genito-crural nerve must be 
separated from the artery. 

The common iliac may be tied by prolonging Abernethy^s 
incision for the external iliac vessel^ upwards and slightly in- 
wards ; or a curved incision may be made from the tip of the 
last rib extending downwards and forwards for from four to six 
inches. The muscles are divided one by one^ and the peri- 
toneum raised as before. 

The circumflex iliac artery, s, arises frt)m the external iliac 
near its termination^ and runs outwards on the iliacus to the 
crest of the hip-bone, the course of which it follows, giving 
branches to the iliacus and abdominal muscles ; it anastomoses 
with the ilio-lumbar artery. 

The small ptMc, u, and cremasteric, v, branches of the epi- 
gastric are shown in the Plate. 

VEINS. 

The external iliac veins, k, k, are at first internal to their 
respective arteries, but afterwards they pass behind them. 
Each receive tributaries corresponding to the branches of the 
artery. The circumflex iliac veins are two in number, but unite 
into one trunk which crosses the external iliac artery an inch 

GODLEV^S ilTIJLB. P 
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from its termination. The epigastric veins are also two^ but 
unite into one before their termination. 

The common iliac veins have different relations to their 
respective arteries. The right is at first behind, and then 
partly to the outer side ; while the left is below, and separated 
often by a slight distance from its accompanying vessel. 
The point of junction of the two common iliac veins 
is often slightly to the left of the right common iliac artery, 
but in some cases it is completely to the right of this vessel. 
The left, like the right, lies partly underneath the right 
common iliac artery. Each receives tributaries corresponding 
to the ilio-lumbar and lateral sacral arteries, and the left 
receives also the middle sacral vein. 

The ascending or inferior vena cava, a, begins either just to 
the right or beneath the right common iliac artery — i.e., opposite 
the fifth lumbar vertebra. It extends upwards on the right 
side of the aorta until this vessel passes through its opening in 
the diaphragm, after which it is directed upwards and slightly 
forwards as far as its own opening, which is at the junction of the 
right and central leaflets of the tendon of the diaphragm. The 
vein rests on the bodies of the vertebrae, the lumbar arteries, the 
chain of sympathetic ganglia, the origin of the right psoas, the 
diaphragm, and the right renal artery. In front of it are the 
peritoneum, the third part of the duodenum, the pancreas, 
the foramen of Winslow, the liver, the portal vein, and usually 
(though not in this case) the right spermatic artery. 

The spermatic veins accompany the arteries of the same 
name ; the right enters the vena cava, the left the renal vein. 

The renal veins, y, y, pass inwards from the kidneys, each 
being superficial to its artery. The left, which is longer and also 
somewhat higher than the right, crosses the aorta immediately 
below the origin of the superior mesenteric artery, and is itself 
crossed obliquely by the splenic vein. It is to be found behind 
the pancreas, while the right is behind the second part of the 
duodenum. These veins usually receive tributaries from the 
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supra-renal capsules, and in this subject the left was also joined 
by the phrenic vein. 

The capsular veins open^ on the right side^ into the cava^ on 
the left into the renal vein. 

The phrenic veins usually follow the same course as the 
arteries^ but in this case the left entered the renal vein. 

The hepatic veins, (i, are usually three large trunks coming 
firom the liver which enter the vena cava close to its termination. 

Part of the portal vein, rt, was left in situ with the 
large trunks of the superior mesenteric, S, and splenic, b, 
which form it ; and also the inferior mesenteric, Z, joining the 
latter. The vein commences behind the pancreas in front 
of the vena cava ; it extends upwards^ forwards, and slightly 
to the right, in front of the foramen of Winslow, between the 
layers of the small omentum, to reach the transverse fissure of 
the liver where it divides into a right and left branch for two 
lobes of that organ. The right usually receives the cystic vein 
from the gall-bladder, and the coronary vein enters the portal 
trunk itself; the other branches corresponding to the arteries 
supplying the chylopoietic viscera, make their way into the 
trunks from which the portal vein is formed ; thus, the superior 
mesenteric receives the pancreatico-diiodenal and the right 
gastro-epiploic, and it, as well as the inferior mesenteric and 
splenic, have tributaries answering to the branches of their 
corresponding arteries. 

NERVES. 

It will be only necessary here to point out that the last 
dorsal nerve, 2, is seen immediately below the twelfth rib, 
that the iUo-hypogastric, 3, ilio-inguinal, 4, external cutaneous, 
5, and anterior crural, 7, make their appearance at the 
outer border of the psoas muscle ; while the genito-crural, 6^ 
lies upon its anterior surface. It will also be noticed that the 
ilio-hypogastric rests on the quadratus, the ilio-inguinal on the 
quadratus and iliacus, and the external cutaneous on the iliacus 

p2 
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only. The external cataneous in this subject supplied an 
irregular branchy which joined one of the middle cutaneous 
branches of the anterior crural nerve. 

The phrenic^ 1^ is distributed by two or three branches on 
the under surface of the diaphragm. 
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PLATE 19. 

■ 

Fig. 1. 

This is the first of a series of four dissections which illustrate 
the parts concerned in the anatomy of inguinal and femoral 
hernia. 

An incision was made from the anterior superior spinous 
process of the ilium inwards to the middle line, and vertical 
ones were carried downwards from its two ends, one for about 
seven inches in the thigh, and the other to the root of the 
penis. Another horizontal incision was made across the front 
of the thigh to join the outer perpendicular incision ; and from 
the ends of this and the inner perpendicular incision, others 
were carried to about the middle of the outer part of the left 
side of the scrotum. 

The superficial layer of the superficial fascia was then re- 
moved, exposing the vessels and nerves of this region resting 
upon the deep layer of the superficial fascia. 

The superficial layer of the superficial fascia, f > t> resembles 
that found in other parts of the body, and contains a variable 
amount of fat, except in the scrotum, where it becomes thin 
and membranous, and contains involuntary muscular fibre, 
forming what is known as the dartos. This superficial layer 
passes over Poupart^s ligament without being attached to it ; 
it is also continuous with the corresponding layer of fascia in 
contiguous parts of the body, and by means of the fascia in 
the scrotum with the superficial layer of the superficial fascia 
in the perinseum. 

The deep layer of the superficial fascia, %, is thin and mem- 
branous, and requires a different description for its various 
parts. Over the lower part of the abdomen it forms a distinct 
layer, which gives a covering to the penis and sends a funnel- 
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shaped prolongation over the spermatic cord into the scrotum, 
where it is continuous with the deep layer of the superficial 
fascia in the perinseum. It is firmly attached just below 
Poupart^s ligament to the fascia lata of the thigh^ and more 
internally to the symphysis pubis, the ramus of the pubes^ and, 
as will be afterwards seen (Plate 21)^ to the base of the trian- 
gular ligament. It thiis bounds a triangular space^ the apex 
of which is directed downwards towards the pubes^ and is pro- 
longed into the perinseum^ giving coverings to the penis and 
scrotum. It is this fascia which guides an inguinal hernia 
into the scrotum or labium^ as the case may be^ or which in- 
fluences the shape of the swelling caused by extravasation of 
urine. 

In the thigh the deep layer of the superficial fascia is also 
thin and membranous^ but it is scarcely to be distinguished as 
a distinct membrane except in the vicinity of the vessels, and 
here, in most cases, only with difficulty. It bridges over the 
saphenous opening, and is perforated by numerous vessels and 
lymphatics, for which reason it is called the cribrifcynn fascia. 

Between these two layers is a collection of lymphatic glands 
which are arranged in two series : one perpendicular, lying 
along the saphenous vein, and receiving their supply of lymph 
from the lower extremity ; the other along Poupart's ligament — 
I.e., horizontal in direction — and receiving their supply of 
lymph from three sources, the lower part of the abdominal 
wall, the penis and scrotum, and the anus. It is important 
to remember these possible sources of irritation, all of which 
require investigation before a bubo in the groin can be pro- 
nounced an idiopathic glandular swelling. 

ARTERIES. 

Four branches of the femoral artery supply this area ; they 
anastomose with twigs derived from the deep epigastric, d, d, 
and the lower intercostals. They are as follows : — 

The superficial epigastric^ b, perforates the fascia lata 
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immediately over the artery and runs upwards over Poupart's 
ligament to the front of the abdomen. 

The superficial circumflex iliac, c, pierces the fascia lata at 
the outer part of the thigh and runs outwards and upwards 
towards the iliac crest. 

The superficial external pudic, a, comes through the saphe- 
nous openings and is directed inwards to supply the inner and 
upper part of the thigh^ and the scrotum or labium. It 
anastomoses^ like its deeper companion^ with the superficial 
perineal from the internal pudic. 

The deep external pudic (Fig. 2, b) passes inwards beneath 
the fascia lata to the inner border of the thigh, where it per- 
forates the fascia and is distributed in the same manner as 
the superficial artery but a little lower down. 

Other small twigs from the femoral and its branches are 
seen at the lower part of the dissection. 

The veins of this region all enter the internal saphenous 
vein, a, and by means of it their blood is conveyed to the 
femoral vein. 



Fig. 2. 

This dissection was made from the last by reflecting the 
several parts of the deep layer of the superficial fascia. An 
oblique incision was carried downwards and inwards from the 
middle of the upper incision in the skin as far as the scrotum^ 
and the two flaps of the fascia over the abdomen, %, %, were 
thrown upwards and downwards, thus exhibiting its attach- 
ment to the fascia lata below Poupart's ligament. The 
cribriform fascia, *, was then carefully turned inwards and 
separated at the same time from the margins of the saphenous 
opening. 

In the thigh, the fascia lata with the saphenous opening 
and the inner part of the sheath of the vessels were then 
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exposed^ but as they will be better understood after examining 
the followiug Plate, their description will be for the present 
postponed. 

MUSCLES. 

The aponeurosis of the external oblique, as seen in this 
region, presents a glistening surface with fibres passing for the 
most part downwards and inwards, but crossed by a few super- 
ficial ones which take an opposite direction. A shallow 
depression runs upwards and outwards from the pubes, mark- 
ing the position of the outer edge of the rectus muscle. 
The aponeurosis ends below in a strong rounded band of 
fibres, Potipar^* ligament, which passes, in a slightly curved direc- 
tion, firom the anterior superior spine of the ilium to the spine 
of the pubes. The convexity of this curve is downwards, but 
as the fascia lata of the thigh is firmly attached to the liga- 
ment, the shape of the latter is liable to a certain amount of 
alteration from changes in position of the limb — e,ff., any 
movement of flexion or adduction of the thigh, which renders 
the fascia less tense, will allow Poupart^s ligament to become 
less curved. The inner end of Poupart's ligament is attached 
to the inner part of the ilio-pectineal line, by means of a flat 
triangular band of fibres called Gimbemafs ligament, the 
plane of which in the erect position of the body is almost 
horizontal. Of its three borders, one is attached to 
Poupart's ligament, one to the ilio-pectineal line, and the 
other is free and looks towards the crural canal. At the 
lower and inner part of the aponeurosis is a somewhat trian- 
gular opening, the base of which is downwards at the pubes^ 
while the apex is directed upwards and outwards. This 
is the external abdominal ring, which is in reality an interval 
between some of the oblique fibres of the aponeurosis. Its 
inner border is sharp, and the fibres forming it if traced for- 
wards are found to end on the front of the pubes, where they 
decussate with those of the opposite side. The outer or 
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border is formed by Poupart^s ligament. The apex is 
ited by means of the superficial cross fibres mentioned 
» which are called inter columnar, from the manner in which 
>ridge across the interval between the margins, or pillars, of 
ng. These fibres appear sometimes to be prolonged from 
x>neurosis of the opposite side. The external ring may 
y be felt, if the little finger be passed up under the skin of 
)domen by invaginating the loose skin of the scrotum ; it 
hen be found that these intercolumnar fibres give to the 
ag an altogether rounded form, and completely obliterate 
riangular shape which we are accustomed to see in the 
tiiig-room. At Plate 20, Fig. 1, t, a triangular band of 
, the iriangtUar fascia, exposed by removing the aponeu- 
3f the external oblique is seen, lying on the anterior part 
3 insertion of the internal oblique. This band seems to 
prolongation of some of the deep fibres of the aponeurosis 
\ opposite side, which pass down to the ilio-pectineal line, 
e cremaster, B, is in part exposed, appearing through the 
lal abdominal ring. It will be better seen in the next 



NERVE. 



e crural branch of the gemto-crvral, 8, which was not 
I in the last drawing, is now visible. 
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PLATE 20. 
Fig. 1. 

The preparation of this dissection from such a one as the last, 
was made^ by reflecting downwards the aponeurosis of the ex- 
ternal oblique in the following manner : — A horizontal incision, 
immediately below that in the skin, was carried inwards until 
the point was reached where the aponeurosis of the external 
oblique became continuous with that of the internal oblique ; 
and another passed obliquely downwards and inwards towards 
the pubes, along the line of junction of these two aponeuroses. 
The remains of the deep layer of the superficial fascia, and 
the spermatic fascia, were cleared away from the cremaster 
muscle. 

Two cuts were made in the fascia lata of the thigh, 
one vertically downwards, immediately outside the saphenous 
opening, for about two inches, and another outwards from 
the upper end of the last, parallel with Poupart's ligament 
for a somewhat greater distance. The parts exposed — viz., 
the outer part of the sheath of the vessels and the anterior 
crural nerve — were then cleaned by removing some areolar 
tissue, and a little of the fascia covering the latter. 

The fascia lata at the upper part of the thigh is^ attached^ 
outside the region known as Scarpa^s triangle, to the crest of 
the ilium, and inside it to the ramus and symphysis of the 
pubes. In this particular region, however, though remembering 
the fact that it is throughout continuous, we may consider the 
fascia as if consisting of three parts. One, %, lies over the pec- 
tineus and adductor longus^ and is attached above {vide Plate 18) 
to the ilio-pectineal line, outside Gimbemat^s ligament. It 
passes outwards over the pectineus to the line of attachment of 
the muscle — viz., the line leading from the small trochanter to 
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the linea aspera^ and thus lines the inner wall of the hollow 
pyramid forming Scarpa^s triangle. Another passes downwards 
over the psoas and iliacus mnscle^ being continuous with the 
special fascia of these muscles as far as their line of attachment^ 
which is again the small trochanter and the bone below it ; this 
layer lines the outer wall of Scarpa's triangle. Lastly, there is 
a superficial portion^ bridging over the contents of the triangle^ 
and thus forming its roof or third side^ continuous at the two 
sides with the pieces before described^ and attached above to 
Poupart's and Gimbemat's ligaments. At the extreme upper 
and inner angle of this part of the fascia there is an opening, 
which, as a resiilt of its position, has an outer sharp border, 
while its inner side is bounded by the piece of fascia first 
described, or rather it has no border at all. This, the saphenous 
opening (see also Plate 19, Fig. 2), is oval in shape, 1^ inch 
long, and f inch wide, the long axis being directed downwards 
and outwards, and the central part of the opening being at a 
distance of about 1^ inch outside and below the spine of the 
pubes. The outer sharp border ends above at Gimbemat's liga- 
ment, and below disappears on the inner part of the fascia lata ; 
this border is firmly attached to the cribriform fascia. The 
opening transmits the saphenous vein and the superficial 
external pudic artery, as well as numerous lymphatic vessels. 
Projecting through it is seen the inner part of the crural sheath, 
X, with the vein showing through. The part of the fascia lata 
outside the opening is conventionally called the iliac portion, 
that inside it the pubic portion. 

By comparing this drawing with Fig. 2 and with Plate 18, 
an idea will be obtained of the nature of the crural sheath. 
This is a conical or funnel-shaped sheath of fascia inclosing the 
femoral vessels. Its length is about two inches ; its apex is 
downwards; the outer margin is vertical, the inner oblique. 
Its anterior portion, though attached to Poupart's ligament, is 
directly continuous beneath it with the fascia transversalia. 
Its posterior portion is continuous with the fascia iliaca above 



192 [Plate 20, Fig. 1.] 

the level of Poupart^s ligament.''^ ThiB funnel is divided into 
three compartments. Fig. 2: — an outer for the artery, a middle 
one for the vein, and an inner one, containing a lymphatic 
gland and some areolar tissue, to which the name of crural 
canal is applied. The sheath blends below with the common 
arterial sheath. It is perforated at the outer side by the crural 
branch of the genito-crural nerve, 3. The crural canal is 
thus very short, but is said to be three-quarters of an inch in 
length. It has outside it the compartment of the sheath which 
contains the femoral vein, behind it the fascia over the pec- 
tineus, in front of it the fascia lata and Poupart^s ligament, 
and internal to it for a short distance, Gimbemaf s ligament. 
Its upper opening, the crural ring, is closed by some sub- 
peritoneal fat known as the septum crurale. 

The triangular fascia^ ti i* described at p. 189. 

MUSCLES. 

Internal oblique, B. — ^The part of this muscle here seen con- 
sists of fibres, of which the upper ones pass almost horizont^JIy, 
while the others run downwards and inwards, forming an arch 
which extends f^om the middle of Poupart^s ligament to the 
ilio-pectineal line. These lower fibres unite with those of the 
transversalis muscle in the conjoined tendon, to be afterwards 
described ; the upper ones end in an aponeurosis which blends 
with that of the external oblique. 

Below the internal oblique is the thin muscular layer of the 
cremaster, C, which is continuous with its lower border as well 
as with that of the transversalis. This small muscle is attached 
externally to Poupart's ligament and internally to the front of 
the pubes and the conjoined tendon. The fibres pass down 
into the scrotum surrounding the testicle. Its action is to 
draw the testicle upwards. 



* The oonnexion between the two is often very slight, the sheath beinff 
separable from the fascia iliaca as far as the ilio-peotineal line, to which both 
are firmly attached. 
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ARTERIES. 

The small cremasteric branch of the epigastric, d, is now 
seen running down in the cremaster muscle. 

NERVES. 

The ilio-hypoffostriCj 4, and ilw-inffuinal, 5, have been 
uncovered, as they run forwards between the two superficial 
muscles of the abdomen. 

The anierior crural, 1, lies immediately outside the sheath 
of the vessels. 



Fig. 2. 

This dissection was made from one carried to the same point 
as the last, by removing the internal oblique and cremaster 
muscles. A horizontal incision was made in the former below 
that in the external oblique, as far as the line where its 
aponeurosis unites with that of the subjacent transversalis ; 
and another was carried obliquely downwards and forwards, so 
as to divide its origin from Poupart's ligament. The muscle 
was then turned inwards, while the cremaster was taken com- 
pletely away. The dissection in the scrotum had not been 
carried so deeply. 

In the thigh, the so-called iliac portion of the fascia lata 
was removed, and the three compartments in the sheath were 
opened so as to display their contents. 

Beneath the transversalis muscle appears the fascia trans- 
versalis, t^ P^^g & tubular prolongation over the spermatic 
cord. Through the fascia is seen the epigastric artery, with its 
accompanying veins. 

The spermatic cord runs inwards, and slightly downwards, 
from a point immediately over the artery to the inner side 
of the pubic spine. It occupies the inguinal canal, to be 
presently described. 
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MUSCLES. 

The transversalis, C, in this region^ has an appearance very 
similar to that of the internal oblique, and its fibres take 
almost the same directions, though they do not extend so far 
internally. Here it ends in an aponeurosis, which is continuous 
with the posterior surface of that of the internal oblique. 
Below, it forms an arch reaching from the outer third of 
Poupart's ligament to the ilio-pectineal line, where it ends in 
a flat tendon an inch broad, the inner part of which is common 
to the transversalis and internal oblique muscles. This, the 
cofffoined tendon, is almost vertical in position, and lies behind, 
and slightly to the inner side of, the cord ; whereas Grimbemat^s 
ligament, which is attached to the same line, is almost in the 
horizontal plane, and lies underneath the cord. The conjoined 
tendon is covered to a greater or less extent by the triangular 
fascia. 

The inguinal canal is a space, one inch and a half long, 
passing between the structures forming the abdominal wall, 
through which the cord leaves the abdomen. It begins 
at the internal abdominal ring, which is situated about half 
an inch above Pouparf s ligament, immediately over the 
femoral artery,* and below the arch formed by the trans- 
versalis muscle. The anterior wall of the canal is formed 
by that part of the internal oblique which is below the 
transversalis, and by the aponeurosis of the external oblique; 
the posterior wall, by the fascia transversalis, the conjoined 
tendon, and, if it be wide enough, by the triangular feiscia. 
The floor of the space is formed principally by Poupart's and 
Gimbemat's ligaments ; the roof, if one can be described at 



* There are two ffnides to the sarfaoe marking of the internal ring. Ist A 
line drawn yerticaliy npwarda for half an inch aboTe a point midway between 
the symphysis pubis and the anterior superior spine ; and 2nd. A line drawn 
for ^e same distance from the middle of Foupart's li^;ament and at right angles 
to it. The epigastric artery, it will be remembered, is directed at fint slightly 
inwards, ana afterwards ascends internal to the ring. 
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all^ by the lower fibres of the transversalis and internal oblique 
muscles. 

The hemise which descend in this region may be of three 
kinds ; in the first place, the simple oblique hernia which follows 
the course of the cord ; and, in the second two varieties of 
direct henme, or those which make their way through the 
abdominal walls internal to the position of the internal abdo- 
minal ring. The direct hernia may descend only into the 
inguinal canal, when it is called a bubonocele, but if it pass 
further it is guided by the deep layer of the superficial 
fsiscia (p. 185), into the scrotum or labium. It will thus 
be provided with coverings corresponding to all the struc- 
tures it has passed through — viz., the peritoneum or sac; 
the subperitoneal fat ; the fascia transversalis ; the cremasteric 
fascia, or dilated fibres of the cremaster muscle ; the spermatic 
fascia, or that which is derived from the intercolumnar fibres ; 
the two layers of the superficial fascia, and the skin. If, how- 
ever, it have made its way internal to the internal abdominal 
ring, it may occupy one of two positions — i.e., it may pass 
through the conjoined tendon, or it may enter the canal just 
external to this. In the latter case it is indistinguishable from 
an oblique hernia^ and has the same coverings, but the epigastric 
artery is to the outer side of its neck, a point which it is im- 
portant to remember in making the incision for the division of 
the stricture in strangulated inguinal hernia. K the rupture 
have passed through the conjoined tendon, it may be supposed 
to receive a covering from this instead of from the cremaster 
muscle ; but this hernia results usually from a sudden strain, in 
which case the tendon is not dilated, but more or less torn. The 
diagnosis of the direct from the oblique hernia, depends upon the 
fact that the neck of the former does not extend up in the 
direction of the internal ring ; and also that if it be reduced^ 
pressure upon the internal ring does not prevent its redescent. 
The truss for a direct hernia must accordingly be applied directly 
over the external ring, while that for the oblique kind must 
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exert its influence over the whole of the ingainal canaL In 
operating for the relief of a strangulated inguinal hernia the 
skin is pinched up over the neck of the sac^ and transfixed^ in 
such a way^ that the incision may be parallel with the inguinal 
canal. The knife is then carried carefully through the Tarioos 
investing layers until the sac is reached, when the stricture, 
if found to be outside it, may be divided without opening 
the peritoneum. If this cannot be done, the sac is opened, 
the seat of stricture discovered, and the band is divided 
by cutting vertically upwards, as by such a method there is 
least likelihood of wounding the epigastric artery. The stric- 
ture may occur at the internal abdominal ring, beneath the 
internal oblique, or at the external ring. 

An inguinal hernia, as a rule, passes down in fix>nt of Ae 
spermatic cord, and the testicle is usually found at the lower 
and posterior part, even in the case of a large hernia. The 
relation of the hernia to the testis depends, however, upon the 
condition of the tunica vaginalis ; thus if the communication 
between this cavity and the peritoneum remain permanent, 
the intestine descends round the testicle, which thus appears 
as if inclosed in the swelling. This variety of hernia is called 
congenital, though it frequently does not make its appearance 
before adult life. If the tunica vaginalis remain patent almost 
as far as the external ring, the sac may project into it. Thk 
constitutes the variety known as iitfantile hernia, in which form 
the gut is not only surrounded by its own peritoneal covering, 
but also by two layers of tunica vaginalis. 

A femoral hernia descends through the crural canal, and 
receives as it passes downwards, the following coverings : the 
sac of peritoneum, the subperitoneal fat or septum crurale, the 
crural sheath, the cribriform fascia, the superficial layer of the 
subcutaneous fascia and the skin. After emerging through the 
saphenous opening it is directed upwards and inwards, this coune 
being dependent upon the more firm attachment of the superficial 
fascia to the fascia lata, below than above. It passes then in a 
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direction very nearly parallel with that in which aa inguinal 
heraiiL deacends ; and it thus happens that a small inguinal, 
may easily be confounded with a femoral, hernia. The diag- 
nosia depends upon the fact that the pubic spine is external 
to the neck of an inguinal, but internal to that of a femoral 
hernia. 

The common point of strangulation is Gimbernat's ligament. 




but it may be met with beneath the deep crural arch (p. 172) 
or at the saphenous opening. The relation of vessels to the 
erontl ring ijiee woodcut) has aa important bearing upon the 
question of the direction in which the stricture of the gut is 
to be divided. The femoral vein is to the outer side, and the 
spermatic cord and the small pubic branch of the epigastric la 
Oodlbb's atlas. q 
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front. Thus the ring haa vessels io front and extemailly, and 
as the bone is behind, the only direction in which it is safe 
to tue the knife is inwards. The incisioii is usually made 
inwards and upwards, as by so doing Dot only Gimbemaf i 
ligament, but Ponpart's ligament and the edge of the sapbe- 
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nous opening are all divided. The obturator artery not 
nnfrequently springs from the epigastric instead of from the 
internal iliac, in which case it may either pass downwards into 
the pelvis between the vein and the crural ring [see woodcut, 
p. 197), or, as occurs more rarely, it may arch round the riog and 
pass downwards upoa its inner side. If this condition exist the 
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ring is completely surrounded by vessels ; and should it coexist 
with a femoral hernia which happens to become strangulated, 
the danger of wounding the obturator is very great. If such 
an accident occur, the hsemorrhage may take place into the 
peritoneal cavity if the sac have been opened, or if it have not 
been opened into the subperitoneal connective tissue. The 
treatment must consist either in attempts to secure the vessel 
before or after enlarging the wound, which is a task of very 
considerable diflSculty ; or else in applying a carefully arranged 
graduated compress, the deepest part of which should be soaked 
in some astringent material, and applied as accurately as pos- 
sible to the seat of the injured vessel. 

In attempting the reduction of either an inguinal or a 
femoral rupture, it is of importance to recollect the direction 
of the openings by which they descend, in order that pressure 
may be applied in the most advantageous manner. The thigh 
should be flexed, adducted and rotated in, as this position 
relaxes most thoroughly the £ucia lata and Poupart^s ligament. 



Q 2 
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PLATE 21. 
Fig. 1. 

This drawing represents the ordinary dissection of the peri- 
nseum. It was prepared by reflecting a square piece of skin, 
the limits of which were as follows : — a line drawn honsontaliy 
for three inches on each side of the coccyx^ another parallel 
with it and of equal length midway between the anus and the 
scrotum^ and two others by which the extremities of the first 
two were joined. 

On the left side the superficial layer of the superficial hack 
was taken away, exposing the deep layer of the same fissda 
and the fascia lata of the thigh. At the back of the dissection 
the contents of the ischio-rectal fossa were cleared away in 
order to expose the muscles. On the right side all the super- 
ficial fascia was removed, and the muscles, vessels and nerves, 
as far as they were exposed, were cleaned. 

The superficial layer of the superficial fascia, which has been 
removed, is directly continuous with that in the adjoining 
parts. It contains, like the superficial fascia in other parts of 
the body, a variable amount of fat, which extends into and fiUs 
the ischio-rectal fossa, at the posterior part of the perinseum; 
but on the scrotum the fat is replaced by involuntary muscular 
fibre, and here the name of dartos is applied to it. 

The deep layer of the superficial fascia (Figs. 1, 2, and 8), to 
which reference has been made before (p. 185), is thin and 
membranous, and is attached along the pubic arch and the 
base of the triangular ligament. It thus forms a pouch, closed 
behind, of a somewhat triangular shape, the base of the triangle 
being directed backwards. By removing the fascia of one side, 
it may be seen that this pouch is divided into two lateral parts 
by a median septum which reaches forward into the scrotum. 
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This division may be also demonstrated by inserting a blowpipe 
under the fascia on one side, and inflating it. It will then be 
found that one half of the pouch is first inflated ; but when 
the air has reached the scrotum it passes over into the other 
side, and after distending this until the swelling in the 
perinseum has become symmetrical it passes forward over 
the penis and the lower part of the abdominal wall (p. 186). 
A similar appearance is presented if urine be extravasated 
beneath the fascia, as a result of rupture of the membranous 
part of the urethra ; or, if an abscess, from any cause, occupy 
this situation. 

This fascia is intimately connected along the symphysis 
pubis and pubic arch with the fascia lata over the gracilis and 
adductor magnus, ^, and behind, along the ischial tuberosity, 
with the obturator fascia. 

MUSCLES. 

The gluteus maximus, A, is in part seen forming the posterior 
boundary of the perinseum. It is tendinous at its origin from 
the coccyx, but coarsely fasciculated elsewhere. 

The sphincter ani extemus, C, is a thin muscle, the fibres of 
which surround the anus. It is fixed in front to the central 
point of the perinseum, and behind to the tip of the coccyx; 
but both in front and behind, its attachment is widened by 
fibres which are lost in the superficial fascia. The fibres of 
the levator ani blend with it near the anus. In the course of 
dissecting the ischio-rectal fossa the muscle loses the support 
derived from the fat which this space contains, and it accord- 
ingly appears after dissection to be much narrower than it 
really is. 

The action of the muscle is to close the anus. It is usually 
in a state of tonic contraction, but can be made to act more 
forcibly under the influence of the will. 

The internal sphincter, E, is a pale ring of involuntary 
muscular fibres, surrounding the anus within the external 
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sphincter. It is in direct continuation abore with the 
circular fibres of the gut. Its action is wholly inyoluntaiy. 
It is mostly in a state of tonic contraction, but is subject to 
variations, often rhythmical, in the amount of this contraction, 
which depend upon the reflex irritation produced by fseces or 
foreign bodies in the rectum. 

The corrugator cutis ani (Ellis), D, here represented rather 
too distinctly, is a thin layer of pale muscular fibres radiating 
from the anus over the internal and external sphincter 
tnuscles. 

The three superficial muscles of the anterior part of the 
perinseum are better seen in Fig. 2, but they will be described 
here. 

The svperficial transverse muscle^ F, arises from the inner 
side of the tuberosity of the ischium, and passes inwards and 
slightly forwards to be inserted into the central point of the 
perinseum, in common with its fellow of the opposite side, the 
external sphincter, and the ejaculator urinal. It thus renders 
the central point more fixed. 

The efaculator urinte, H, covers the bulb of the urethra ; it 
consists of two parts, which are joined to one another in the 
middle line. It arises from a median rapfa^. The posterior 
fibres are inserted on the front of the triangular ligament; 
those in the middle which form the greater part of the muscle 
surround the bulb and meet on its upper aspect, while the 
most anterior pass oyer the corpus cavemosum to be inserted 
on the side of the penis. The muscle acts voluntarily to 
expel the last few drops of urine, involuntarily in the emission 
of the semen. It serves to limit the extent of some perineal 
abscesses in the following way : matter which has collected 
subacutely in connexion with a stricture or a false passage is 
often seen to make its way forwards as far as the anterior 
border of the ejaculator urinse, and then to point through the 
skin. 

The erector penis, 6, is a long muscular band placed upon 
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the cms penis. It is attached further back than the superficial 
transverse muscle to the tuber ischii and the arch of the pubis 
on each side of the cms. It ends in a fibrous expansion which 
is inserted into the cms at its under and outer part. By its 
contraction it compresses the cms, and is thus supposed to aid 
in causing or maintaining erection of the perns. 

ARTERIES. 

Two branches of the internal pudic, the inferior hBmor- 
rhaidal, a, b, and the superficial perineal^ c, are seen in this 
stage of the dissection. They will be described in connexion 
with Plate 23, p. 216. 

NERVES. 

The inferior Jumnorrhoidal, I, and the superficial perineal, 
5, which are derived from the perineal branch of the internal 
padic, will be described at p. 217. 

Some small twigs derived from the lowest sacral nerves 
appear near the coccyx. One, 3, which is close to the side 
of the coccyx, is formed by the union of part of the anterior 
primary branch of the fourth, with the whole of that of the fifth 
sacral and the sixth sacral or coccygeal nerve ; another, 4, is 
the h^Bmorrhoidal branch of the fourth sacral.* The former 
appears below the gluteus maximus, and runs forward to the 
tip of the coccyx ; the latter either pierces the levator ani 
or passes between this and the coccygeus, and is distributed to 
the external sphincter and the integuments behind the anus. 
' There are, besides, one or two branches winding round the 
gluteus nuurimus, 2, derived usually from the anterior branches 
of the third or fourth sacral or both these nerves. 

The irtferior pudendal, 6, a branch of the small sciatic, 
pierces the fascia lata about an inch in front of the ischial 



* In the process of lithography this nerve has been very indistinctly repre- 
sented. 
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tuberosity^ and runs forward to the scrotum^ wbcre it com- 
municates with one of the superficial perineal nerves. 

The word perirueum, in surgical language^ is often confined to 
the interval between the anus and the scrotum, or the anus and 
the vulva ; but for the anatomist it describes a region which is 
limited by the following deep boundaries : in front the apex rf 
the pubic arch, behind the coccyx, and laterally the rami of the 
pubes and ischia, the tuberosities of the ischia and the great 
nacro-sciatic ligaments covered by the great gluteal muscles. 
These boundaries inclose a diamond-shaped space which is 
divided into two parts by a transverse line drawn across in 
front of the ischial tuberosities. The anterior contains 
the crura of the penis, the bulb of the urethra and the tri- 
angular ligament with the structures in connexion with it, 
while the posterior includes the two ischio-rectal fossse, with 
the lower end of the rectum intervening between them. The 
distance between the ischial tuberosities is about three inches, 
and that between the coccyx and the arch of the pubis about 
four inches. 

The ischio-rectal fossa is the space on each side of the 
lower end of the rectum. It is of an irregular wedge-shape, 
the base of the wedge directed downwards. The outer wall is 
straight, and is formed by the perpendicular part of the pelvic 
fascia (obturator), below the level at which it splits ; the inner 
wall is oblique, and is formed by the levator ani and coccygeus, 
and partly by the sphincter ani, the levator being covered by 
its own special, or anal, fascia. The space is about an inch 
wide. It is much deeper behind than in front, measuring in 
the former situation about two inches in depth, in the latter 
not more than about an inch. The fossa is filled by a quantity 
of loose fat in which ramify branches of the internal pudic 
vessels and nerves. 

The incision in lateral lithotomy passes through the ischio- 
rectal fossa (p. 211). The space is also interesting to the surgeon, 
as afibrding an example of one of the large cellular intCTvals, 
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in which an abscess may barrow untU it has reached a con- 
sideraUe size before pointing on the surface. The commonest 
form of abscess to occur in the ischio-rectal fossa is that which 
ultimately results in a fistula in ano. Such abscesses may 
either originate in the fat of the fossa and burst both into the 
rectum and on the surface, in which case the fistulous track 
passes above the sphincter muscles ; or, as is by far the most 
common condition, they may originate as sub-mucous abscesses 
in the bowel, and then pass intemaliy to the sphincter muscles 
into the ischio-rectal fossa. In the latter case, the abscess con- 
sists of two sacs separated by a constriction, and if the outer 
part make its way to the skin and discharge itself, the inner 
one is still left with an insufficient opening, and probably, as a 
consequence, will open into the bowel. The operation for the 
cure of a fistula in ano consists in laying open the sinus into the 
bowel ; and it is obvious, that if the first of the two conditions 
described be that which is present, the sphincter ani will be 
divided in the incision, whereas if the latter be that which 
have occurred, the knife will only pass through the skin and 
mucous membrane more or less thickened by inflammation. 

A third way in which fistulse may arise, is as a result of 
disease of the rectum at some distance from the anus — for 
example, in cases of simple or malignant stricture, under which 
circumstances the track will pass outside the sphincter. 



Figs. 2 and 3. 

Figs. 2 and 3 represent the anatomy of the anterior part 
of the perineal space, and may fitly be described together. 
In making the dissection for Fig. 2, the skin was removed from 
the back of the scrotum, and the vessels and nerves were traced 
further forwards on the right side. On the left, the vessels and 
nerves were disregarded, in order to display the muscles more 
clearly, and the deep layer of the superficial fascia was removed 
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to a greater extent than on the right side. In Fig. 3^ the 
dissection on the left side was untouched, except that the 
ejaculator urin» and transverse muscles were remored ; on the 
right side, the superficial vessels and nerves were taken awaj, 
with more of the deep layer of the superficial fascia ; the ejacn- 
lator urinse and transverse muscles were removed ; the cms 
penis was separated from its attachment to bone, and the 
anterior layer of the triangular ligament, which was thus fully 
exposed, was taken away. The parts which occupy the interval 
between the layers of the ligament were then cleaned. 

The triangular ligament consists of two layers of rather thin 
fascia, separated by a narrow interval, and occupying the upper 
part of the pubic arch. The posterior layer, at its attachment 
to the bone, may be said to be continuous with the obturator 
fascia, while at the spot where it is perforated by the urethra, 
it is also continuous with that part of the recto-vesical fasds 
which forms the sheath of the prostate. The two layers are con- 
tinuous with one another at the base of the ligament, and here 
also the deep layer of the superficial fascia is attached to them. 
The base forms an arch with a double span, for after rising on 
each side from the ramus of the ischium, it dips down in the 
middle line to reach the central point of the perinseum. In 
contact with the front of the anterior layer are the bulb of the 
urethra and the ejaculator urina;, the crus penis and the erector 
penis, and the superficial transverse muscle. In contact with 
the back of the posterior layer {see Plate 22, Fig. 1) are the 
levatores ani, the apex of the prostate, and the fat which occupies 
the interval between the anterior true ligaments of the bladder. 
Between the two layers are the deep transverse muscles and the 
constrictor urethrse, the pudic vessels and nerves with their 
terminal branches and the important artery to the bulb, the 
membranous part of the urethra, the glands of Cowper, the 
sub-pubic ligament, the dorsal vein of the penis, and some 
areolar tissue. 
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MUSCLES. 

The deep transverse muscle. Fig. 8, F, arises from the arch 
of the pubes behind the superficial transyerse muscle, and is 
inserted into the central point of the perinseum. Its action 
is to fix the central point of the perinseum. 

The constrictor urethra. Fig. 3, G, is a thin band of muscu- 
lar fibres arising from the arch of the pubes above the last 
muscle, and passing across to a corresponding point on the 
opposite side ; the fibres split as they approach the middle line 
so as to enclose the membranous part of the urethra. Sy 
their contraction they compress this part of the urethra. 

ARTERIES AND NERVES. 

The general description of the pudic artery and neire will 
be found at pp. 216 and 217. It may here be mentioned 
that they pierce the posterior layer of the triangular liga- 
ment, and that they lie close to the bone behind the cms 
penis, the nerve being at last slightly outside, or above, the 
artery. The nerve may give off, as in this case, a slender 
branch to the corpus cavemosum. The artery, which is 
accompanied by vente comites, gives off small branches to 
the cms, and generally the large artery of the bulb, and it 
divides in front into the dorsal artery of the penis and the 
artery of the corpus cavemosum. 
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PLATE 22. 

Fig. 1. 

This dissection illustrates the parts which are exposed by 
the complete removal of the triangular ligament. It was pre- 
pared from that shown in the Plate 20, Fig. 8, hj separating 
the left cms penis from the pubic arch, and the bulb of the 
urethra from the triangular ligament, and turning both of them 
upwards ; then by removing the anterior layer of the triangular 
ligament on the left side, and afterwards clearing away all the 
structures which lie between the two layers. Lastly, the 
posterior layer of the ligament was removed^ and the parts 
exposed by its removal were cleaned. 

MUSCLES. 

The preparation shows the manner in which the anterior 
fibres of the levator ant, A, which arise from the back of the 
pubes (p. 215), and are also attached to the back of the trian- 
gular ligament, pass almost vertically downwards and unite 
with the corresponding fibres of the opposite side beneath the 
prostate (levator prostatai). 

VEIN. 

The large dorsal vein of the penis receives the blood from 
the parts supplied by the dorsal artery of the penis. It begins 
as two branches supplied by tributaries which come from the 
glans penis, they soon unite into one trunk, which runs up 
the dorsal groove on the penis, and receives branches from the 
skin as well as the corpora cavernosa and spongiosum. It 
pierces both layers of the triangular ligament and divides into 
two parts, which pass one on each side of the prostate, and 
empty themselves into the large prostatic plexus. 
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Fig. 2. 

This drawing represents a section made^ after freezing, 
through the pelvis of a well-developed adult man, not exactly 
in the middle line. An attempt was made to carry it in the 
plane of the lithotomy wound, but this was only partially 
successful. A diflSculty, which had been foreseen, was actually 
experienced, resulting from the fact that the deep incision in 
lateral lithotomy is more oblique than the superficial one. 
The plane of this section corresponds to that which is followed 
by the knife in the first incision, but the prostatic portion of 
the urethra was not reached, and it was necessary to open it 
afterwards. The saw passed through the cartilage of the 
symphysis pubis, just shaved the left side of the rectum in 
the second part, but missed it in the first part, and divided 
the left side of the upper part of the sacrum, catching at 
the same time a portion of the ilium. If the object of the 
section had been completely attained the sacrum would have 
been cut to the right of the middle line, and the rectum 
would have been divided in the first portion. 

The section illustrates a point in the anatomy of the rectum 
which will be again referred to — ^viz., that the first part is 
inclined from the left to the middle line, and often passes 
slightly to the right side ; at the commencement of the second 
part the bowel returns to the middle line, and continues in 
this position to the anus, or is slightly inclined to the left side. 
As a result of this there are two very gradual lateral curves — 
the lower, with its convexity to the left, and the upper, with 
its convexity to the right. The antero-posterior curves are 
also now apparent, that in the first portion having its con- 
vexity forwards, the second corresponding to the hollow of the 
sacrum, having its convexity backwards, and the third close to 
the anus, having its convexity again forwards. It will be 
found of some service to remember these curves in passing a 
long tube or bougie into the rectum. If this be bent at the 
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end, and introdaced with the conyexity forwards, a simple 
movement of rotation from left to right, through half a cirde, 
will cause the instrument to fidlow all tiie curves of the 
rectum as Ceut as the promontory of the sacrum. 

An idea can he gained from this drawing of the extent of 
the recto-vesical pouch, and of the propriety of tapping the 
bladder through the rectum. The pouch reaches in most 
cases as far as the back of the trigone of the bladder — t .e., as 
fur as the tip of the vesicula seminalis, y. The interval, there- 
fore, between the back of the prostate and the tip of the 
vesicula, is usually a safe one for puncturing the bladder \(j 
the rectum. But it must be remembered that the arrange* 
ment of the peritoneum is liable to considerable variation. I 
have at least on two occasions seen the recto-vesical pouch 
extending up to the prostate."^ In many of the cases in 
which this operation is recommended, the prostate is enlarged. 
This greatly increases the difficulty, as the finger, which is to 
be used as the guide for the trocar, may, under such circum- 
stances, be unable to reach the point at which the puncture 
has to be made. 

The comparatively large amount of cellular tissue behind 
the pubes, above the apex of the bladder, renders it possible to 
puncture the viscus in this situation with comparative safety 
to the peritoneum, even when the bladder is undistended. 
But if the bladder be full or over-distended, and have riKn 
above the pubes in front of the peritoneum, an instrument 
may be passed into it without fear of wounding the peritoneum. 
At the same time it must not be forgotten that the tissue that 
is traversed is the cellular tissue of the pelvis, and that leakage 
of putrid urine into this will be followed by pelvic cellulitis, 
which exposes the patient to almost as great a risk as a wound 
of the peritoneum itself. 



* One waa a case in which puncture of the bladder had been performed in 
the orthodox manner, and in which the instrument had, of course^ entered the 
peritoneum. 
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The structures divided, or in danger of division, in the 
operation of lateral lithotomy may be observed in this and the 
preceding Plate. The first incision is made by entering the 
knife, near the middle line, at a distance of from an inch to an 
inch and a half in front of the anus, (or proportionally less in 
the infant), and carrying it downwards and outwards to a point 
midway between the ischial tuberosity and the anus. At the 
anterior part the point of the knife is passed slightly forwards and 
inwards, and introduced suflScieutly deep to open the interval 
between the layers of the triangular ligament, just behiiid the 
bulb of the urethra, avoiding in this way the artery g( the 
bulb (Plate 21, Fig. 3, b), unless this vessel leaves the pudic 
further back than usual. The posterior part of the incision is, 
on the other hand, shallow. The structures actually divided 
are the fat of the ischio-rectal fossa, with branches of the 
taperficiai perineal and inferior luemorrhoidal vessels and 
nerves, the superficial transverse muscle and transverse artery, 
the base of the triangular ligament and the deep transverse 
muscle, and perhaps a few fibres of the levator ani. The 
structures to be avoided are the artery of the bulb, the pudic 
artery, and the rectum. 

In the deep incision the knife is made to enter the groove 
of the staff by dividing the membranous part of the urethra ; 
it is then lateralised and pushed on in the groove of the 
staff till it enters the bladder. In so doing the structures 
divided are the membranous urethra and some fibres of the 
levator ani, if not previously cut, the prostate and its sur- 
rounding veins, and the neck of the bladder. The dangers in 
this stage of the operation (excluding such as arise from 
leaving the staff, &c.) consist in cutting too far backwards, so 
as to wound the rectum, or too far outwards, and so injuring 
the recto-vesical fascia at the point where it is giving off the 
sheath of the prostate. The latter accident is more liable to 
occur in the process of extracting the stone, and it should be 
observed, that, while the special capsule of the prostate, and the 
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sheath derived from the recto-yesical fascia, may be, as indeed 
is frequently the case, cut or torn without opening up the 
cellular tissue of the pelvis, it is only injury of the recto-vesieal 
fascia itself, at the spot indicated, which is liable to be followed 
by pelvic cellulitis. 

This drawing also illustrates the curve of the urethra, indi- 
cating the direction in which an instrument must be passed 
for its safe introduction into the bladder ; the necessity for 
depressing the end which is held in the hand after the 
beak has entered the prostatic portion, and the danger of 
so doing at an earlier period. If this depression be made 
too soon, the beak of an instrument with a short curve, such 
as a lithotrite or sound, may be pushed up in front of the 
prostate, under which circumstances it will be liable to pan 
through the recto-vesical fascia, in the interval between the 
anterior true ligaments of the bladder, and thus into the 
cellular tissue of the pelvis. 
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PLATE 23. 

Fig. 1. 

^18 dissection is the first of a series which illustrates the 
ppearances seen in a side view of the pelvis. 

It was made by carrying an incision through the skin and 
oft parts along the following lines : — From the posterior to 
he anterior superior iliac spines along the iliac crest ; from 
be anterior superior spine to the pubic spine along Poupart's 
igament; then along the outer part of the symphysis pubis 
ind rami of pubes and ischium, and over the ischial tuberosity 
o the posterior superior spine again. All the soft parts were 
beared away from the bones included by these incisions, and 
;he femur was disarticulated and removed. 

The peritoneum was then separated from the psoas and 
liacus muscles and the external iliac vessels, until the brim of 
^he pelvis was reached. The upper attachment of the pelvic 
fascia to the ilio-pectineal line was divided. The knife was 
ifterwards passed upwards internal to the tuberosity and 
ramus of the ischium, so as to detach from them the great 
lacro-sciatic ligament and the pelvic fascia. Afterwards 
die hip-bone was sawn through from a point close to the 
interior inferior spine, into the middle of the great sacro- 
iciatic notch; and again vertically through the pubes im- 
mediately inside the obturator foramen. The ischial spine 
was then chipped off, and the portion of the hip-bone separated 
by the incisions was taken away, the attachments of the obtu< 
rator intemus to the inner surface of the bone, and of the pelvic 
fascia to the back of the hip-bone, being separated at the 
same time. 

In order to complete the dissection it only remained now to 
isolate and define the structures shown in section which are 

GODLEE^S AThAB. R 
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coyeied by the gluteus maximus^ and to remoye the obturator 
intemus muscle from the pelvic fascia. 

There is little to be said about this drawing, beyond that 
which will more conveniently follow in connexion with the 
general description of the pelvic fascia (p. 219), and of the 
buttock. 

The reader will notice an irregular space above the upper 
and inner part of the pelvic fascia as now shown, indicat- 
ing the spot where the upper attachment of this fascia 
dips down below the notch through which the obturator 
vessels and nerves pass. But if the knife be carried round 
carefully close to the ilio-pectineal line, a strong band of fibres 
will be separated from the bone to which the upper part of 
the pelvic fascia is fixed ; in which case, the vessels and nerves 
seem to pass through an irregular roimdish opening (as in 
Fig. 2). The fibres of the levator ani, G, are seen more or less 
distinctly through the fSeuscia. 



Fig. 2. 

The preparation from which Fig. 2 was taken was made 
from a subject in which the dissection had been carried to the 
same stage as in Fig. 1. The gluteus maximus, and the parts 
underneath this muscle, were considerably shortened, and 
more of the pubes and ilium were taken away, the section 
through the latter being nearly at right angles to that shown 
in Fig. 1. The lower part of the pelvic (or obturator) fascia 
was removed — that is to say, the part below the so-called white 
line {see p. 222), or the line from which the levator ani arises. 
Sy so doing, the cut end of the great sacro-sciatic ligament 
was more clearly defined, and the fat of the ischio-rectal fossa 
was exposed. At the same time care had to be taken of the 
pudic vessels and nerves, which are in close contact with the 
fascia, and are, indeed, enclosed in a sheath which is derived 
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rom it. The pudic yessels and nerves, with the triangular 
igament and the bulb of the urethra, were then defined, and 
he levator ani carefully cleaned. 

It will be noticed that the ischial spine has in this prepara- 
ion been drawn slightly forwards^ so as to expose more 
iompletely the structures which lie beneath it, and to show the 
mall and great sacro-sciatic ligaments. 

The description of the pelvic fascia will be postponed until 
he next Plate is reached. 

MUSCLES. 

The lev<Uor am^ A, arises firom the back of the pubes, from 
k line an inch or more long, which begins close to the upper 
>art of the obturator foramen, and slopes downwards and in- 
vards above the origin of the obturator intemus as far as the 
interior true ligament of the bladder, that is to within half an 
nch of the middle line. It also arises from the anterior part of 
;he ischial spine ; and between these bony attachments frt>m 
;he line where the pelvic fascia splits to form the recto-vesical 
p. 221). Some of the anterior fibres take origin from the 
)ack of the triangular ligament. 

The anterior fibres pass down in contact with the triangular 
igament, on each side of the apex of the prostate, beneath 
rhich they unite at the central point of the perinseum, and 
ire hence called levator prostata. The next set of fibres 
Mss down on the side of the rectum, and blend with the 
tphincter ani. Behind these, other fibres form a sling for the 
lower part of the bowel, uniting with those of the opposite 
iide in the middle line ; and the last, the posterior of the 
leries, which are very short, pass from the spine of the ischium 
to the coccyx, and are in contact with the anterior fibres of 
the coccygeus muscle. The outer aspect of the muscle is 
severed by a thin fascia called anal, derived from the pelvic 
fascia (obturator portion) ; the inner aspect is in contact with 
die recto-vesical fascia and the rectum. The muscle, as a whole, 

r2 
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helps the recto-resical fascia to support the rectum, and so, inci- 
dentally, the rest of the abdominal viscera. It compresses and 
retracts the lower end of the rectum. The anterior fibres 
may possibly exert some influence upon the capacity of the 
urethra. It may be employed as an extraordinary muscle of 
respiration. 

For the description of the sphincter ani see p. 201. 

ARTERIES. 

The pudic artery, d, is now exposed in the greater part of 
its course. Arising from the anterior division of the internal 
iliac artery, it leaves the pelvis by the great sacro-sciatic notch, 
piercing the fascia over the pyriformis, and receiving as it does 
so a sheath from this fascia (Plate 24, Fig. 1). It then rests 
on the ischial spine, being outside its accompanying nerve. 
After this it passes through the small sacro-sciatic notch, and 
runs forward in the ischio-rectal fossa, protected by a sheath 
derived from the pelvic (obturator) fascia, as far as the base of 
the triangular ligament. In this part of its course it is accom- 
panied by vente comites, and is crossed from below up- 
wards by the nerve. It now changes its direction, and per- 
forating the posterior layer of the triangular ligament near 
the base, it runs upwards between the two layers towards the 
pubes, when it again alters its course, and turning downwards, 
perforates the anterior layer of the triangular ligament to end 
on the anterior surface of the penis as the dorsal artery of the 
penis. 

It gives off the following branches, which are also seen in 
the dissection of the perinseum (Plates 21, 22). The if^erior 
hemorrhoidal, e, runs transversely inwards, at the back of the 
ischio-rectal fossa, to supply the sphincter and levator ani, skin 
and fat. The superficial perineal, /, leaves the artery near the 
centre of the perinseum, and runs forward to the scrotum, 
over the superficial transverse muscle, giving branches to this 
and the other superficial muscles of the perinaeum, and anasto- 
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•mosing at last with branches of the external pudic (Fig. 1^ A). 
The transverse artery came off here^ as is often the case^ with 
the superficial perineal ; it runs inwards and supplies branches 
to the muscles. The artery to the bulb (Plate 24, Fig. 2, and 
Plate 21, Fig. 3), leaves the vessel usually after it has pierced 
the triangular ligament, and runs inwards to the bulb. Its 
importance as regards lithotomy is explained at p. 211. At 
the anterior part of the space the pudic artery divides into 
terminal branches ; the artery to the corpus cavemosum (Plate 
21, Fig. 3), which passes outward into the corpus cavemosum, 
and the dorsal artery of the penis (Plate 21, Fig. 3), which appears 
on the surface of the penis, between the two parts of the 
suspensory ligament, and runs down on the dorsum, supplying 
branches to the corpus cavemosum, the skin of the penis, the 
glans and the prepuce. 

NERVES. 

The pudic nerve, 5, comes from the lower part of the sacral 
plexus. It joins the artery as it is leaving the pelvis, and accom- 
panies it through the small sacro-sciatic notch into the ischio- 
rectal fossa. As it is entering this space it divides into two parts, 
one large perineal trunk, 6, and a much smaller one, the dorsal 
nerve of the penis, 9, which accompanies the pudic artery, 
crossing it at the anterior part of the ischio-rectal fossa, pierc- 
ing the base, and then the anterior layer of the triangular liga- 
ment, and ending upon the dorsum of the penis. This part, 
which may be considered as the prolongation of the nerve, and 
is often called pudic, usually supplies no branches, but may 
give the nerve to the corpus cavemosum ; it is distributed to 
the surface of the corpus cavemosum, the glans, and the inte- 
gument. 

The large perineal trunk, 6, gives off the following cutaneous, 
muscular, and genital branches. The ir^erior hemorrhoidal, 7, 
begins at the back of the ischio-rectal fossa and runs inwards 
towards the anus. It supplies branches to the levator ani, the 
sphincter ani and the integument, and sends a long twig 
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forwards to meet with the superficial perineal and inferior 
pudendal nerves. The superficial perineal, S, S, are usually two 
in number, posterior and anterior; the former leaves the nerve 
first and is more superficial than the anterior. It passes over 
the superficial transverse muscle, while the anterior passes under 
it. They supply muscular branches to the superficial muscles, 
and cutaneous twigs to the scrotum, which imite in a plexus 
with those of the inferior pudendal and inferior hsemorrhoidal. 
The muscular branches may arise from a separate trunk which 
supplies the superficial as well as the deep perineal muscles. 
A slender nerve enters the bulb, and one may sometimes be 
found passing into the corpus cavemosum. 
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PLATE 24 

Fig. 1. 

The dissection here shown was made from such an one as the 
last, by taking away the leyator ani, and cleaning the recto- 
vesical fascia, with the sheaths given by it to the rectum and 
prostate. These sheaths were then opened by longitudinal 
incisions, and the rectum, prostate, and prostatic veins were in 
part displayed. An incision through the deeper part of the 
prostatic sheath showed part of the vesicula seminalis. At 
the lower part of the preparation the muscles were more com- 
pletely removed than in Plate 23, and the method of sawing the 
bone was not exactly the same. Above the obturator fascia the 
external iliac vessels were taken away, and the vas deferens 
and obliterated hypogastric artery were displayed. 

In order to show a side view of the pelvis, the left side is 
usually chosen, because the rectum is better seen than on the 
right side. The subject, firom which the two drawings of this 
Plate were made, was much smaller than those which were 
employed for Plate 23; the intestines, also, were less dis- 
tended, so that the pelvic fascia did not bulge to so great an 
extent. It may be well to remark here that the number of 
veins shown, when the prostatic sheath is opened, is larger 
than that which has been figured; many were removed in 
order to display the prostate gland. The drawing is intended 
to illustrate the arrangement of the recto-vesical fascia, and 
thus to complete the series of views of the pelvic fascia which 
are obtainable in a dissection from the side. 

In describing the pelvic fascia — i.e., the collection of fascise 
which are found in the pelvis — it is well to recognise the fact 
that it consists of several, more or less distinct, structures, 
which are, however, in many places continuous with one 



220 [Plate 24, Fig. 1.] 

another. The arrangement will therefore be more clearly 
understood^ if the parts are first described* as separate^ and 
afterwards the manner in which they become continuous 
is indicated. It divides itself naturally, then, into the 
following: — 1. The obturator fascia. 2. The fascia over the 
pyriformis and coccygeus muscles and sacrum. 3. The posterior 
layer of the triangular ligament. 4. The recto-vesical fascia. 

1. The obturator fascia (Plate 28, Fig. 1, *) forms a dose 
covering to the obturator internus, and is attached to bone 
round the origin of this muscle. Thiis above it is fixed to the 
brim of the pelvis, and behind to the margin of the great 
sciatic notch; internal to the obturator foramen it follows 
the attachment of the muscle, and passes downwards and 
inwards, beneath the origin of the levator ani, to the apex 
of the pubic arch, below which it is attached to the rami of 
the pubes and ischium, the tuberosity and spine of the ischium, 
and the great sacro-sciatic ligament ; opposite the small sciatic 
notch it has no bony attachment. This fascia is much 
strengthened along the brim of the pelvis by some strong 
transverse fibres (p. 214). It is to some extent continuousi 
along the arch of the pubes, with the posterior layer of the 
triangular ligament, /c, and below this with the fascia lata of 
the thigh. Blending with it behind is the fascia over the 
pyriformis and sacrum, 0. By its outer surface it is in con- 
tact with the obturator internus muscle ; to the inner surface is 
attached the recto- vesical fascia. Above the attachment of the 
latter it forms part of the wall of the pelvis, and below this line, 
the outer wall of the ischio- rectal fossa. It supplies a sheath to 
the pudic vessels as they pass through the ischio-rcctal fossa. 

2. The fascia over the pynformis and coccygeus and the 
sacrum, (Plate 23, Fig. 2, **), lines the back of the true 
pelvis, covering over the sacrum and the pyriformis muscle with 
the sacral plexus of nerves. It is attached at each side to the 
inner surrace of the obturator fascia, and below it is con- 
tinuous with the posterior part of the recto-vesical fascia. It 
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is perforated hy the various branches of the internal iliac 
artery which pass through the great sacro-sciatic foramen. 

3. The posterior layer of the triangular ligament^ k {see 
p. 206), is a triangular piece of fascia occupying the upper 
part of the pubic arch. At its attachment to the pubic arch 
it may be said to be continuous with the obturator fascia; 
behind it is directly continuous with the sheath of the prostate, 
to be presently described. 

4. The rectO'Vesical fascia forms, together with the levator 
ani, an oblique diaphragm across the pelvis, attached in front 
to the pubes, laterally to the obturator fascise, and behind 
being fixed to the ischial spines and continuous with the fascia 
over the pyriformis and sacrum. Thus if, to adopt an old 
simile, we compare the pelvis to a room, of which the two ends 
are formed by the triangular ligament and the fascia over the 
pyriformis and sacrum, and the two sides by the obturator 
fascise, the recto- vesical fascia may be looked upon as a septum 
passing obliquely across it, from the junction of the anterior 
wall with an imaginary ceiling, to the junction of the posterior 
wall with an imaginary floor; while its lateral attachments 
are two diagonals drawn from the anterior and upper to the 
posterior and lower comers of the side walls. This gives, 
however, only an imperfect idea of the recto- vesical fascia; 
for it is lower at the middle line than at the sides, so as to 
present a considerable concavity upwards, and it supplies 
sheaths to the structures which are passing downwards towards 
the surface of the body — viz., the prostate, the rectum, and 
the vagina. Moreover, the anterior attachment does not pass 
straight across the pubes, but dips down in the middle line to 
the apex of the prostate, forming the anterior true ligaments 
of the bladder, the interval between which, it will be observed, 
corresponds to the interval between the two levatores ani. The 
line along which the recto-vesical is continuous with the 
obturator fascia, extending from the back of the pubes to the 
ischial spine^ — i.e., the line of origin of the levator ani muscle 
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— ^18 usually described as the white Hue. There is^ as a rale, 
no white line where the muscle is attached, but a very distinct 
line is always seen more internally^ where the sheath of the 
prostate is beginning to be formed. There the recto-yesical 
fascia is yery narrow, and the thickened part is called the 
lateral true ligament of the bladder. It is this particular 
part, the injury of which in lateral lithotomy is almost in- 
variably followed by pelvic cellulitis. 

The sheath of the prostate, ri, is capacious, extending forwards 
to the posterior layer of the triangular ligament, with which it 
is continuous at the apex of the prostate, and backwards almost 
to the ischial spine, o. Between it and the capsule of the 
prostate is the large prostatic plexus of veins, a. Besides the 
sheath of the prostate, the recto- vesical fascia supplies a thin 
covering to the lower part of the bladder, both in firont and 
behind. 

The sheath of the rectum, c, is said to include the lower fonr 
inches of the bowel, but it becomes very thin and almost in- 
distinguishable at the lower part. Between the fascia covering 
the rectum and that over the back of the bladder, are the two 
vesiculae seminales, to, a slieath for which is sometimes described, 
but it is scarcely worthy of the name. The vesicula may be 
reached, in dissecting the pelvis from the side, by cutting 
through the inner part of the sheath of the prostate, as was 
done in this case. 

To recapitulate, then, the manner in which the fascise are 
continuous with one another : the posterior layer of the tri- 
angular ligament is joined by the recto-vesical fascia at the 
apex of the prostate, and to some extent it is continuous with the 
obturator fascia at its attachment to the pubic arch ; the recto- 
vesical is attached at its sides to the obturator fasciae, and is 
continuous behind with the fascia over the pyriformis, coccygeus; 
and sacrum ; and the pyriformis fascia is not only connected in 
this manner with the recto-vesical fascia, but ends at the two 
sides by blending with the deep surface of the obturator ftscia. 
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CoFering the outer surface of the levator ani muscle is a 
thin fascia called anal, derived from the obturator fascia below 
the line from which the levator ani arises. 

Any special description of the vessels^ muscles, &c., here 
exposed will be best postponed till after the consideration of 
the next Figure. 



Fig. 2. 

The dissection here shown was prepared from the last by 
removing the whole of the recto-vesical fascia and the sheaths 
derived from it, and cleaning the structures thus exposed ; which 
process included the removal of the prostatic plexus of veins. 
The remains of the ilium and part of the sacrum were taken 
away by sawing through the latter bone ; and the ischial spine, 
with the large and small sacro-sciatic ligaments were removed, 
as well as the remains of the origin of the gluteus maximus. 
The incision through the soft parts behind was made to corre- 
spond with that in the sacrum, and a considerable piece of the 
origin of the multifidus spinse was thus divided. 

The bladder, 0, in this subject was a small one ; it was dis- 
tended with fluid to as great an extent as was consistent with 
the employment of a moderate force. As a result of its small 
size the obliterated hypogastric artery, c, is but slightly in 
contact with it, while the vas deferens, S, hardly touches it ; 
whereas, if the bladder be large and distended, both the 
obliterated artery and the vas deferens are in much closer 
relation with it. The reader will not fail to notice, by com- 
paring Figs. 1 and 2, that a small part of the bladder is exposed 
by opening the sheath of the prostate ; it is obvioiis, that this 
part may be cut in the operation of lithotomy without encroach- 
ing upon the cellular tissue of the pelvis, and thus without 
exposing the patient to the risk of pelvic cellulitis. 

In contact with the sides of the moderately distended 
bladder are the obliterated hypogastric artery, the vas deferens. 
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and the ureter. In front, if we are to adopt the usual 
method of description, it touches the back of the pubes and 
the triangular ligament. Below it rests on the prostate, the 
yesiculse seminales and vasa deferentia, with the second part 
of the rectimi. Behind it looks towards the recto-vesical 
pouch. But as the lowest part of the bladder in the erect 
posture is that in front of the neck, and the so-called anterior 
wall is really the inferior, the nomenclature should for accu- 
rate description be changed; the fundus should be called 
the posterior part and the surface covered by peritoneum the 
superior. This will be made clear by looking at Plate 22, 
Fig. 2 ; it may possibly serve to explain the fact that stones 
are found lodging behind the pubes, and even encysted there. 
The apex of the bladder is prolonged upwards by the urachus, 
an obliterated communication between the bladder and the 
allantois. It does not reach the level of the brim of the pelvis 
when the viscus is only moderately full, but if over-distension 
occur it may reach up (in front of the peritoneum) for a con- 
siderable distance. Under such circumstances, the sense of 
fluctuation may be readily obtained by placing one hand on the 
lower part of the abdomen above the pubes and inserting a 
finger of the other into the rectum. 

The prostate, c, is usually, and not inaptly, compared to a 
chestnut, which it closely resembles both in shape and size. The 
widest part is directed upwards and forwards towards the apex 
of the bladder, which it surrounds ; while the apex touches the 
back of the triangular ligament about an inch below the apex 
of the pubic arch. The common ejaculatory ducts enter it at 
the posterior and upper part, and like the urethra pass through 
its substance. The direction and position of the prostatic part 
of the urethra have been shown in Plate 22, Fig. 2. The 
posterior part of the prostate is in contact vrith the rectum. 
Besides its own special capsule it is enclosed in a large sheath^ 
derived from the recto-vesical fascia (p. 222), between whicb 
and the gland is the plexus of veins called prostatic. He 
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nnder, or posterior, surface of the prostate presents a division 
into two lobes, the lateral lobes. A third lobe is described in 
the interior as projecting into the floor of the urethra, but it 
can scarcely be said to exist unless the gland is enlai^ed. In 
the young adult subject the prostate may be felt through the 
rectum as a distinct roundish mass, and the finger can be readily 
passed on either side of and beyond it ; but as age advances it 
usually becomes enlarged, and then forms a broad and hard 
tumour, reaching sometimes from side to side of the bowel, and 
often extending upwards beyond the reach of the finger. 
When the middle lobe is enlarged, it forms a projection at 
the neck of the bladder, which materially interferes with the 
exit of the urine, as from its position it may act as a valve 
during micturition. It also seriously impedes the passage of 
a catheter. In passing an instrument in such a case, it must 
be remembered that the direction it should assume, as it enters 
the bladder, is forwards or slightly downwards towards the pubes, 
and that any attempt to force the beak of a catheter onwards 
after it has hitched against a large middle lobe, is not likely to 
prove successfol, except after laceration of the gland. When 
the prostate is enlarged the length of the urethra is increased, 
and a catheter of ordinary length may thus be too short to 
enter the bladder. For the foregoing reasons a larger and 
more curved instrument is usually employed in such cases. 

The membranotis portion of the urethra, k, is that part which 
occupies the interval between the two layers of the triangular 
ligament. It is, in the erect position, almost vertical but slants 
slightly forwards. It is about three-quarters of an inch in 
length, but as its posterior or lower wall is slightly overlapped 
by the bulb, it appears to be somewhat shorter than the 
anterior. It is situated about one inch below the arch of the 
pubes and is the thinnest part of the urethra. It is very im- 
portant that its direction should be borne in mind — i.e., nearly 
vertical when the patient is standing, nearly horizontal when 
he is recumbent. 
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The vesicula seminales, C &re two elongated bodies occupy- 
ing a position between the fundus of the bladder and the 
second part of the rectum. Each is about two inches long^ 
and nearly half an inch wide. They are separated behind by 
an interval corresponding to the base of the trigone of the 
bladder^ but in front they approach one another more closely, 
the whole of the space between them being occupied by the 
two yasa deferentia. The yesiculse seminales, like the vasa 
deferentia, are often affected by a tubercular deposit. In such 
cases they may be felt as hard masses in front of the rectum ; 
but it must be remembered, that it is only the anterior part 
c^ them which, in any case, can come within reach of the 
finger. 

The rectum, o, is divided, for the sake of description, into 
three parts. The first, beginning at the brim of the pelvis on 
the left side, extending to the middle line or a little beyond 
it, is said to end opposite the third piece of the sacrum. 
It rests on the sacrum and the pyriformis muscle, and sacral 
plexus of the left side. To the left of it are the ureter and 
the branches of the internal iliac vessels. It is almost com- 
pletely surrounded by peritoneum, which forms behind a short 
meso-rectum. In front it is in contact either with the back of 
the bladder or some coils of the small intestine. The second 
part follows the curve of the sacrum, and occupies nearly the 
middle line. It extends as far as the coccyx. It is covered 
by peritoneum anteriorly at its upper part — i.e., as far as the 
back of the trigone ; beyond this point it is in contact with 
the base of the bladder and the vesiculae seminales, the vasa 
deferentia and the prostate. It rests on the sacrum and 
coccyx. The coccygeus muscles, and parts of the levatores 
ani are in contact with its sides. The third part, which is an 
inch and a half long, extends from the tip of the coccyx to the 
anus. It is curved slightly away from the urethra. This portion 
of the rectum is surrounded posteriorly and at the sides by the 
levatores ani muscles. In front it corresponds to the mem- 
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iranous and bulbous parts of the uretbra, and tbe triangular 
igament. At the anus it is surrounded by the two sphincter 
Quscles. 

The importance of the curves of the rectum has been be- 
bre referred to (p. 209). The finger passed into it can 
listinguish the sphincter muscles surrounding the anus ; and 
ligher up, in front, the arch of the pubes, the prostate, and the 
x>mmencement of the vesiculse seminales, with the vasa defer- 
mtia, and the bladder, if distended; behind, the coccyx and 
lacrum ; and at each side, at least in children, the ischial 
tpine, the small sacro-sciatic ligament and the coccygeus 
nuscle, and possibly more or less of the greater and smaller 
lacro-sciatic foramina. 

A catheter which has been passed into the bladder may be 
!elt in the membranous part of the urethra, and traced back to 
he apex of the prostate, and in cases of di£Sculty it may often 
ye guided in the right course by the finger, and may also be 
!elt beyond the prostate in the bladder. If a false passage 
sxist, the instrument usually passes between the rectum and the 
prostate, and may readily be felt in this situation. A stone in 
the bladder may be sometimes felt through the rectum, and 
may occasionally in adults, and almost always in children, be 
breed out into the lithotomy wound by the finger in the 
rectum, as in the old Celsian operation, or " cutting on the 
rnpeJ* A distended bladder forms a large swelling in the 
rectum, the nature of which can be at once detected by 
naking pressure with the other hand over the pubes. In 
iddition to the structures mentioned above, the finger of the 
rai^eon must be trained to discover tumours of various kinds, 
iioth such as affect the rectum itself and such as are 
Dutside it. 

A small hand may, if the patient be under the influence of 
chloroform, be introduced into the rectum, and the sphere 
of investigation and operation in this manner considerably 
extended. 
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ARTERIES. 

The anterior aod posterior divisions of the internal iliac 
artery are now seen^ and some of the branches from the former 
to the bladder and rectum. 

The obliterated hypogastric, e^ is the continuation of the 
internal iliac in the foetus. It is directed upwards and for- 
wards along the line at which the peritoneum is reflected oyer 
the bladder. In this part of its course it is external to the 
ureter and the vas deferens. After leaving the bladder it 
passes upwards and inwards^ along the back of the abdominal 
wall, to the umbilicus. In this part of its course it is internal 
to the internal abdominal ring, and corresponds, more or less 
exactly, to the line of the deep epigastric artery. It is 
enclosed in a small fold of peritoneum. As far as the upper 
part of the bladder it is to some extent pervious, and gives 
off branches; some to the upper part of the bladder are 
called superior vesical, /, g, others lower down are the middle 
vesical, h. The lower vesical, i, comes from the internal iliac 
itself, usually in c6mmon with the middle hsemorrhoidal. The 
small artery to the vas deferens, I, came off in this case from 
the commencement of the obliterated hypogastric. 

The middle hemorrhoidal, k, usually leaves the internal iliac 
in common with the inferior vesical, but in this case it came 
from the obturator.* It anastomosed, however, with a branch 
from the internal iliac. It supplies the lower part of the 
rectum and anastomoses with the superior and inferior hspmor- 
rhoidal. 

The branches of the superior hemorrhoidal are said to 
pierce the muscular coat of the rectum at a distance of three 
inches from the anus, and in this case none were to be found 
outside it in this situation. 



* The obturator in this subject sprang from the epigastric, and the middk 
hemorrhoidal left it just as it was perforating the obturator membrane. 
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VEINS. 

Of the veins here shown, the only ones requiring mention 
are those forming the prostatic plexus, and the dorsal yein of 
the penis. 

The prostatic plexus y Fig. 1, a, surrounds the prostate, 
occupying tbe interval between the gland and its sheath 
derived from the recto-vesical fascia. It is a large irregular 
plexus which forms a sort of cavernous structure, and empties 
itself behind into the internal iliac veins, it receives in front the 
^ two branches into which the dorsal vein of tJie penis, /3, divides, 
and communicates with the veins of the bladder and rectum. 
The veins of this plexus may cause very considerable haemorrhage 
during the operation of lithotomy in a patient of advanced 
age. They are also particularly liable, after operations in this 
region, to become the seat of phlebitis ; which, under such cir- 
cumstances, is not unfrequently followed by pyaemia. 

^ NERVES. 

The nerves shown in this Plate are all described elsewhere. 



OOOLEE^S ATLAS. S 
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PLATE 25. 
Fig. 1. 

This dissection, which is intended to show the sacral plexus 
from behind, was made in the following way : — 

An incision along the middle line of the back, extended 
from the spine of the fourth lumbar vertebra down to the tip 
of the coccyx. From either end of this a horizontal cut 
was carried outwards, the lower as far as the ischial tuberosity, 
and the upper, for a somewhat greater distance, t.e., till it 
reached the crest of the ilium. The skin having been 
removed, the cutaneous nerves near the sacrum and coccyx^ 
viz., the posterior primary branches of some of the sacral 
nerves, were dissected, in order that they might be traced back 
to their origins. The gluteus maximus was then cleaned (as 
far as exposed), and after separating its origin firom bone and 
ligament, it was in part removed, the nerves entering its under 
surface being preserved, but many of the vessels taken away. 
The origin of the gluteus medius was then cut, and the 
pyriformis was cleaned, divided, and reflected, the nerves and 
some of the vessels entering the former being preserved. The 
great sacro-sciatic ligament was also cleaned, and, after the 
vessels and nerves which passed through, or over it, had been 
displayed, it was removed, exposing the small ligament and the 
vessels and nerves between the two. By removing the small 
ligament the coccygeus muscle was shown. The vessels and 
nerves were more fully exposed by taking out the fat from 
the posterior part of the ischio-rectal fossa, during which 
process the levator ani was in part uncovered. The remainder of 
the dissection consisted in clearing away the erector and multi- 
fidus spinse, and in removing a portion of bone by two nearly 
vertical cuts. One of these was about one and a half inch from 
the middle line, and passed just outside the lower three sacral 
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foramina, but opened the first. The other was made through 
the ilium to about the middle of the upper border of the great 
sciatic notch — viz., just so for as not to injure the superior 
gluteal Teasels and nerves. These incisions were not completed 
at one step, and the chisel as well as the saw was used. A certain 
amount of fat and some fibres of the iliacus muscle had to be 
removed in order to show the various structures thus exposed. 

A!l of the smaller veins were taken away, as they interfered 
considerably with a view of the nerves. No further mention 
will be made of the vessels, except to point out that the 
pudiCff, is sending a branch to the gluteus maximos. 




Titeavl Branda of S<Krai PUjmi * 

1, Lnmbo-iBcnl eord. 2, First «Mr>L 3 Second «MnI 4 Third ueral. 
S, Fourth SaoraL 6. Nsrrs to levator ani. 7, Ita branchet to cocojrgeiu. 
S, Ita viteenl branohei. 0, 0, Viacsral braoclies of third raoral. 10, Vucend 
Inaochea of foorth aaeraL II, Branch from third to join the prM«diiig. 
12, Pndio. 13, Root of inperior gluteal. \i. Sympathetic IS, Obturabw. 
16, Anterior crural. 

A, IliacDB. B, Paoaa. C, Coocygens. D. Ijevator ani. E, Pyriformia. 
F, Adductor Longna. G, Gracilia. H, Gluteus UaKimai. 8a, Saemn. 
Ra, Rectnm. Bl, Bladder. I. Sp, Ischial Bpine. 

a, Femoral artery, b. Femoral vein, c. Gluteal aiterf. 



* The complicated network of nervea on the nde of the bladder conld not b« 
aocnrstely repreaented without impairing the clearnew of the dmring. Th* 
priacipal tmnka were faithfully copied from an actual ditaeotion. 
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The view of the sacral plexus thus obtained is in many 
respects superior to that which is seen from the firont, but it 
has the disadvantage of not showing the visceral branches. 
The arrangement of them may be gathered from the woodcut 
on the previous page. 

The small branches to the quadratus and gemelli are con- 
cealed by the body of the plexus ; they belong more properly 
to a dissection of the buttock. The reader cannot fail to be 
struck by the complication of the sacral plexus as thus seen^ 
and by several differences in the arrangement from that which 
is ordinarily described. 

MUSCLES. 

The only muscle shown at all completely is the coccygeus, E. 
The fibres of the muscle are so intimately mixed with those of 
the small sacro-sciatic ligament (especially near the ischial 
spine)^ that it is not possible accurately to separate the one from 
the other. Near the sacrum a ligamentous layer covers the 
muscle on its outer aspect. The coccygeus has a narrow attach- 
ment externally to the ischial spine, and a wide one internally to 
the side of the sacrum and coccyx. Its external surface is in 
contact with the small sacro-sciatic ligament, while by its other 
surface it touches the side of the rectum. Its lower edge 
corresponds with the posterior border of the levator ani. The 
muscle completes, with the levator ani, the muscular part of 
the floor of the pelvis, and acts probably, for the most part, 
with the levator, in opposing the downward pressure exerted 
by the diaphragm and abdominal muscles upon the viscera. 
Any action it may have upon the coccyx must be quite 
insignificant. 

The obturator iniemtis, O , G, appears twice in this dissec- 
tion. Its posterior border has been shown in the great sciatic 
notch by removing a small piece of the fascia covering it, and 
the muscle is afterwards seen turning round the margin of the 
small sciatic notch. 
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NERVES. 

The small nerves referred to at p. 203 may now be traced 
back a step further. 

The hemorrhoidal branch of the fourth sacral, 18, passed in 
this subject, between the coccygeus and levator ani. A twig 
formed from parts of the anterior primary branches of the 
fourth and fifth, is seen piercing the coccygeus. 

Three of the branches of the lumbar plexus, 1, 2, and 3, 
were uncovered at the upper part of the dissection. 

The cutaneous terminations of the posterior primary branches 
of the upper sacral nerves, are shown as they appear from 
under the aponeurosis covering the multifidus spinae. 

The sacral plexus is formed by the union of the lumAo^sacral 
cord, 4, with the anterior primary branches of the first four 
sacral nerves. The sacral nerves vary much in size ; the first 
and second are large, the third much smaller, and the fourth 
smaller still. Of the fourth, a part only enters into the forma- 
tion of the plexus ; another part, not visible in a back view, is 
distributed to the pelvic viscera and to some muscles. 

The different trunks which unite to form the plexus, pass 
outwards with very varying amounts of obliquity. Thus, 
while the lumbo-sacral cord is almost vertical in direction, 
and the first and second sacral both have an inclination down- 
wards, the third sacral is almost horizontal, and the fourth is 
often directed slightly upwards as well as outwards. The 
whole plexus thus forms a triangle, the base of which corre- 
sponds to the sacral foramina, and the apex, to the commence- 
ment of the great sciatic nerve. The first sacral nerve is just 
above the upper border of the pyriformis muscle ; the third is 
about opposite and parallel to, its lower border; and that 
part of the fourth nerve which enters the plexus, is small, and 
throws itself entirely into the pudic. The exact method in 
which the various nerves join one another, has been described 
by different authors with a great degree of minuteness, but 
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any account of this, or the varieties which may be found, is 
beyond the scope of the present work. 

The branches derived from the plexus may be classified 
into a shorter set, distributed inside the pelvis ; and a longer 
set, which supply parts outside it. The former, which are not 
shown at all in the Plate, consist of — 1. Branches to the pelvic 
viscera, which are derived from the second, third, and fourth, 
and join with branches of the sympathetic in the pelvic plexus ; 
2. A branch to the pyriformis muscle, derived usually from 
the first, or first and second, at their posterior aspect ; 3. A 
nerve (not always a single trunk) to the levator ani muscle, 
derived from the fourth. It crosses the coccygeus muscle, to 
which it supplies branches, and enters the inner surface of the 
levator ani. Some of the visceral branches to the lower part 
of the bladder and prostate, are said to come from this nerve. 
4. A hsemorrhoidal branch, derived from the fourth, usually 
passes between the levator ani and the coccygeus, and as we 
have before seen supplies the skin at the posterior part of the 
perinseum (p. 203), and also the sphincter ani. 

The longer nerves, which pass out of the pelvis are — 1. The 
superior gluteal, 10 , 10, springing from the lumbo-sacral cord, 
or from this as well as the first one or two sacral nerves ; it 
passes outwards underneath the gluteus medius, and will be 
seen in the dissection of the buttock to pass to the two smaUer 
glutei and the tensor vaginse femoris. In this case the nerve 
consisted of two distinct portions. 2. The small sciatic, 12 , 12, 
second in size to the great sciatic, leaves the lower part of the 
plexus by one or two roots. These, sooner or later, unite into 
a trunk, which passes down the back of the thigh, superficial 
to, but on the same line as, the great sciatic nerve. In the 
first part of its course it gives off an important branch, which 
may, however, be more or less distinct from it — the inferior 
gluteal, 13 , 13 — consisting of several large and variable twigs, 
which enter the under surface of the gluteus maximus. 3. The 
nerve to the obturator intemus, 15, leaves the upper part of the 
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plexus at the anterior snrCace, and passes over the spine of the 
ischium, to be distributed upon the inner surface of the 
obturator intemus. 4. The internal pudic, 14, derived usually 
from the third and fourth nerves, takes a similar course to the 
last, over the ischial spine to the back of the ischio-rectal fossa, 
from which point it has already been traced forwards (p. 217). 
Two or more small nerves, which supply the two gemelli and 
the quadratus femoris, will be shown in the dissection of the 
buttock. 

The inferior hsemorrhoidal, 16, in this subject, left the fourth 
nerve independently of the internal pudic. A large cutaneous 
branch, 17, is pretty constantly found to spring from the third, 
or sometimes the fourth nerve, and to wind round the border 
of the gluteus maximus at the back of the ischio-rectal fossa, 
Plate 21, figs. 1, 2. 



Pig. 2 

Represents a dissection made to expose such of the abdominal 
viscera as may be seen in a back view between the eleventh 
and twelfth ribs above, and the crests of the ilia below. After 
embedding the subject in plaster of Paris, incisions were made 
above, along the upper borders of the eleventh ribs so as 
to half-encircle the trunk ; others below, were carried from the 
spine of the fourth lumbar vertebra along the crests of the 
ilia, for a similar distance. A vertical incision along the 
middle line allowed the two flaps to be reflected. 

The dissection involved the gradual removal of the muscles 
in the following order : latissimus dorsi, external oblique, 
internal oblique, serratus posticus inferior, and transver- 
salis abdominis; and then after clearing away the vertebral 
aponeurosis, the erector spinse. Next the multifidus spins 
was removed on the left side, the intertransversales on the right, 
and lastly, the quadratus lumborum, and the intercostal 
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muscles of the last space were taken away on both sides. 
During this process, the nerves which are shown in the 
Plate, were gradually dissected, and when it was completed, 
the fascia transversalis was exposed in the interval between 
the ribs and the iliac crests, while the psoas muscles appeared 
on each side of the vertebral column, and a small part of the 
origin of the diaphragm shewed beneath the twelfth rib on 
each side. 

The removal of the fascia transversalis displayed the parts 
as they are shown in the drawing. 

The appearances seen in this dissection are modified by 
several conditions ; amongst others the length of the twelfth rib, 
and the extent to which the ligamentum arcuatum externum and 
diaphragm reach downwards. Thus if the twelfth rib be long, 
it not only diminishes the amount of space which is uncovered 
by bone, but it may involve an increased length and lower 
position of the ligamentum arcuatum externum. As a result 
of this, the origin of the diaphragm near the spine, may occupy 
a lower position than usual, and I have seen the pleura in such 
a case, reaching at least an inch below the twelfth rib. In 
the subject from which the drawing was made, adhesions had 
taken place in both pleurse, and it was impossible to trace the 
cavity of either below the ribs ; but it is well to remember that, 
in most cases, it extends downwards to a greater or less extent 
in this situation. 

The followlDg may be taken as a description of what is 
seen. On each side is the outer and lower part of a kidney, 
that of the right side, Zf reaching nearer to the iliac crest 
than the left, a, and the inner part of each being hidden by the 
psoas muscle, 6 ; outside the kidney on the right side is the 
peritoneum, S, taking the shape of the lower part of the back of 
the right lobe of the liver, if this viscus happens to project below 
the ribs ; and lower down is the commencement of the ascending 
co/on,0, uncovered by peritoneum, while outside this and reflected 
from its side, is another knuckle of the peritoneum. 
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Outside the left kidney is a piece of peritoneum^ a*. 
Lower down is the descending colon, ti, much smaller than 
the gut upon the opposite side ; and on each side of this is the 
peritoneum again^ /3 and y. 

VESSELS. 

Several branches of the lumbiur vessels, of small size, 
were cut during the steps of this dissection. The eleventh 
mlercostal vessels, a, a, were preserved, as well as one of the 
lower lumbar arteries, b, and a branch of the superior mesenteric, 
d, on the right side, and one, the inferior mesenteric, c, on the 
left. An artery usually accompanies the twelfth dorsal nerve. 

NERVES. 

In this subject the twe^th dorsal, 7, 7, supplied all the 
branches usually given by the ilio-hypogastric, and it thus 
happened that only two nerves were seen crossing obliquely 
the interval between the ribs and the iliac crests. It must be 
remembered that there are usually three to be found in this 
situation. 



* In this Babject the spleen descended below the eleyenth rib, and projected 
beneath the peritoneum at a. 



238 [Plate 26, Ro. 1.] 



PLATE 26 

Represents a series of four dissections, which illustrate the 
arrangement of the lumbar fascia, and the anatomy of the 
region in which the operation of lumbar colotomy is performed' 

The dissection shown in Figs. 1, 2, and 3 were made through 
the same incision on the skin, but, owing to the stretching 
of the parts, a somewhat larger surface is exposed in Kg. 2 
than in Fig. 1, and in Fig. 3 than in Ilg. 2. A line was draim 
vertically upwards, from about the middle of the iliac crest to 
the upper border of the tenth rib, and transverse cuts, about 
four or five inches long, were made above and below. In 
Fig. 4 the transverse incisions were carried back to the middle 
line. 

The description of this Plate can hardly be given in the 
methodical manner which is adopted with those that have pre- 
ceded it. 



. Fig. 1. 

The cutaneous structures alone have been here removedi 
showing parts of the latissimus dorsi and the external obUque. 
The fibres of these muscles are passing in opposite directions; 
and, if the edge of the latissimus were raised, its slips of origin 
from the lowest ribs would be found to interdigitate with 
corresponding slips of the external oblique. The latissimus is 
tendinous at its attachment to the innominate bone. 

The interval between the two muscles corresponds to the 
middle of the iliac crest. The extent of this interval varies 
considerably ; thus, in a muscular subject, such as that firom 
which the drawing was made, it is altogether wanting ; whikt 
in other cases, there may be a considerable triangular space in 
which the fibres of the internal oblique appear, following a 
course almost parallel with those of the latissimus. Throagh 
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the fibres of the external oblique the lateral branches of the 
lowest intercostal nerves make their appearance, of which 
the tenth, 1, and eleventh, 2, divide at once, after their 
emergence, into an anterior and a posterior set of twigs, whilst 
that of the twelfth, 3, 4, passes over the crest of the ilium, a 
short distance in front of its middle point. These nerves are 
accompanied by corresponding small branches of artery. 

It must be here pointed out that a branch of the ilio- 
hypc^astric usually crosses the iliac crest inmiediately behind 
the branch of the twelfth dorsal ; this, however, does not pierce 
the external oblique in its fleshy part, but passes beneath a 
small tendinous arch close to the bone. It is of very frequent 
occurrence for one of these nerves completely to take the place 
of the other in tins situation. 



Pig. 2. 

Underneath the part of the latissimus^ shown in Fig. 1, are 
the tenth and eleventh ribs, with their intercostal muscles and 
a few fibres of the serratus posticus inferior, D, and a small 
part of the internal oblique. The external oblique covered 
another portion of the internal oblique. The fibres of the 
internal oblique, C, are partly attached to the iliac crest, partly 
to the fascia lumborum^ t* They are continuous with the 
internal intercostal, F, which projects slightly beyond the 
termination of the external intercostal, E. The vessels and 
nerves, which were seen in Fig. 1 piercing the external oblique^ 
are here traced a step further back. 



Fig. 3. 

On removing the internal oblique, the trunks of the three 
lowest intercostal nerves are seen passing forwards towards 
their destination, at the anterior part of the abdominal 
walL Beneath them is the transversalis muscle^ with its fibres 



240 [Plate 26, Pio. 4.] 

nmning transYersely, attached, below to the iliac crest, above to 
the ribs, and between the two, to the fascia lombomm, of which a 
considerably larger portion is now visible than in the last figure. 



Fig. 4. 

With a wider incision, and a more extensive removal of the 
latissimus, a larger piece of the posterior layer of the Imnbar 
&scia or vertebral aponeurosis is displayed, as well as more of 
the serratus posticus inferior, taking origin from it. By raising 
a square flap of the transversalis muscle and its aponeurosis, 
the fascia transversalis was shown beneath it, crossed by the 
twelfth intercostal nerve, (behind which is usually found the 
trunk of the ilio-hypogastric, and accompanying which is 
usually an intercostal artery. 

A vertical cut in the fascia transversalis showed the descend- 
ing colon ; and a transverse cut in the fascia, internal to the 
square flap that had been reflected, displayed the two intervals 
between the middle and anterior, and the middle and posteriori 
layers of the fascia lumborum, with the muscles contained in 
each — viz., the quadratus lumborum, J, and the erector spins, 
H, respectively. 

The lumbar fascia is the aponeurosis by which the transver- 
salis muscle is attached to the vertebrae. As far back as 
the edge of the quadratus, it is undivided, but here it splits 
into two parts. The anterior, the quadratus fascia, which has 
been before described, page 172, passes in front of the quad- 
ratus muscle to be attached near the tips of the transverse 
processes of the lumbar vertebrae. The posterior, fj passes 
backwards behind the muscle, and at the outer border of the 
erector spinse it splits again, one part continuing between the 
erector spinse and the quadratus lumborum to the tips of the 
transverse processes, the other much stronger, which is joined 
by the vertebral aponeurosis, %, passes back over the erector 
spinse, to be attached to the spines of the vertebrae. 

The fascia transversalis is here always thin, but in some 
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ases much more so than in others. It is often a transparent 
lembrane, moving readily over the sub-peritoneal fat, and is 
bus liable, during an operation, to be mistaken for the peri- 
Dueum. The intestine occupies a line almost corresponding 
one drawn vertically upwards from a point midway between 
he anterior and posterior iliac spines, but more accurately 
one half an inch further back. 

A large artery and vein, branches of the inferior mesenteric, 
ly, in this subject, immediately behind the gut as it was exposed. 

During the operation of kft lumbar colotomy, as usually 
lerformed, the patient is placed on the right side with a 
»illow under the loins. The position of the descending colon 
s then marked with accuracy, and a transverse incision is made 
nidway between the crest of the ilium and the ribs, for two 
Qches on each side of the vertical line. 

The structures shown in this Plate are successively divided 
mtil the fascia lumborum is reached. This is then usually 
opened and divided on a director, almost as far back as 
he edge of the quadratus, which muscle should not actually 
»e exposed. The thin fascia transversalis is torn through 
with, the fingers, and the gut is then met with uncovered 
ly peritoneum. The transverse muscular fibres of the gut 
nay usually be seen (the longitudinal bands are gene« 
"ally covered by peritoneum), and will serve to distinguish 
he intestine from a protruding knuckle of peritoneum which 
nay be forced into the wound by the respiratory move- 
nents of the patient, and which, in rare cases, may be 
iistended with gas. By comparing this with the previous 
Plate, the reader will appreciate the relation of the descending 
x>lon to the kidney, and he will understand how, in cases of 
liflSculty, the finger passed back on to the surface of the kidney 
nay help the surgeon to the discovery of the bowel. In cases 
f here the latter is distended, there is seldom any difficulty in 
letecting it ; but, if it be empty, this is often the most trouble- 
lome part of the operation. 

There are several modifications of the incisions, which it is 
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not now proposed to discuss. An almost precisely similar 
operation may be performed upon the right side, in cases wben 
an obstruction is supposed to exist above the splenic flexure. 
By this means the ascending colon is opened instead of the 
descending. The advantages of colotomy over any form of gu- 
trotomy, consist in the fact that, if successfully carried out, the 
cavity of the peritoneum is notinterfered witb.anditistherefoR 
obviously to be preferred in cases when it is certain that the 
obstruction is below the hepatic or the splenic flexures. On the 
other hand, it is often impossible to be at all sure of the locali^ 
of the obstruction, and in these circumstances the sni^eon may 
be disappointed by finding a collapsed intestine after making his 
incision through the muscles, Gutrotomy has the advantage 
of enabling the operator to explore teely in all directions. 

If pus, connected with caries of the spine, have made its wiy 
into the sheath of the quadratns muscle, it will pass outwards 
as far as the edge of the erector spinse, and then, making its 
way backwards through the soft parts, may point somewhere 
near the spine, forming what is known as a kanbar abaceti. 




I, Undivided aponenroaa of tranavenalit miitcle. 3, Anterior layer, oiv 
quadratus. S. Psoas fascia. 4, Poiterior layer, with vertebral apnuMiniM. 
&, Middle layer, 6, Origin of latisaimus doni. 

E O, Eiternul Oblique. I 0, loternal Obliqne. T, Tnnsrenalk 
1. D, Latiwliniu dorsi. Qu, QuadratuB Jamboruin. Pa, Psoas UagBU 
E S, Erector spine. M S, MultitidDB epinie. L, III. Third Ininbar Tert^n- 
Tr P, TraDiveree pmcesa, Sp, Spinous process. 
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PLATE 27. 
Fig. 1 

Represents a side view of the contents of the left side of the 
thorax, after remoTal of the lung. 

The preparation may be made in a subject in which the 
abdomen is unopened (or, as in the present instance, in one in 
which, after the abdominal contents have been removed, the 
hollow of the diaphragm has been filled with plaster of Paris), 
by removing the left arm, including the scapula and clavicle, 
by free incisions, and then cutting through all the soft parts 
by vertical incisions in front and behind, and clearing them 
away from the ribs. The first of these incisions is to pass 
along the middle of the sternum, the second along the angles 
of the ribs, and they must be joined below by a curved one 
passing from the xiphoid appendix along the lower margin of 
the thorax. Afterwards, the cartilages «of the upper six ribs are 
to be cut through about an inch from the sternum, and those 
of the seventh, eighth, ninth, and tenth, near the margin of 
the thorax ; and after separating the scalene muscles at their 
lower attachments, the ribs themselves are to be divided in 
frt>nt of their angles, and, together with the intervening inter- 
costal muscles and the adherent pleura, taken away. 

The lung is then to be removed by cutting through its root 
and the ligamentum latum pulmonis ; and the dissection com- 
pleted by defining the various structures which have been 
exposed. In the thoracic part of the dissection, this involves 
the removal of the remaining part of the parietal layer of the 
pleura, and the clearing away of a variable quantity of loose 
areolar tissue. 

The precaution was taken of passing long needles at various 
points through the chest walls before opening the thorax, in 
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order to transfix the hearty and hold it in its natural position 
after the removal of the lungs. 

The preparation shown in Fig. 2, was made after the sternum 
had been removed, hj opening the pericardium, and cleaning 
the great branches of the aorta. 

In looking at this, and the following Plate, we are struck 
by the extent to which the diapbragm encroaches upon the 
thoracic cavity, a point which escapes notice in the dissecting- 
room, as the muscle, in the course of an ordinary dissection, 
has been allowed to collapse by the opening of the abdominal 
cavity. This projection upwards of the diaphragm is less 
marked on the left than on the right side; the difference 
between the two appears greater than natural in the two 
Plates, because more of the rib cartilages were removed in the 
dissection for the right than in that for the left side. 

MUSCLES. 

For a description of the diaphragm, see p. 174. The other 
muscles shown have not sufficient bearing upon the subject of 
the Plate to need further description. 

ARTERIES. 

The arch of the aorta, a, is, on the whole, better seen from 
the left side than from in front, and the account of it will 
accordingly be given here. It is divided, for the sake of 
description, into three parts — an ascending, a transverse, and 
a descending. The ascending part is almost entirely enclosed 
in the serous layer of the pericardium, Fig 2, j3 ; and, beyond 
the line at which this is reflected, the fibrous portion is pro- 
longed over it. 

Its direction is upwards and slightly forwards, and to the 
right, and its course somewhat curved, the convexity of the 
curve looking towards the right. It begins behind the left 
side of the sternum, at the level of the lower border of the 
third costal cartilage, and it ends behind the right side of the 
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sternum at the level of the upper border of the second car- 
tilage. At its commencement it is crossed by the conus 
arteriosus and by the first part of the pulmonary artery, and it 
rests upon the auricles, the auricular appendages embracing it 
upon either side. Beyond the point at which it is crossed by 
the pulmonary artery, it is only covered by the thin anterior 
borders of the lungs ; in this part of its course it rests upon the 
right branch of the pulmonary artery, and has the descending 
cava to the right side, and the pulmonary artery to the left. 
This is the most superficial portion of the aorta. It presents at 
its commencement three dilatations, corresponding to the three 
semilunar valves, called the sinuses of Valsalva^ from two of 
which, the anterior and that to the left, spring the coronary 
arteries. There is another dilatation at the right side, more 
or less distinctly visible, near the upper part of this ascending 
portion, called the great sinus of the aorta. 

The second or transverse portion passes backwards and to the 
left, extending as far as the left side of the body of the fourth 
dorsal vertebra. Its course is curved in two directions ; there 
is a well-marked convexity to the left, as well as the obvious 
convexity upwards, which forms the recognised arch of the 
aorta. It arches over the root of the left lung and crosses some 
of the structures which occupy the posterior mediastinum. 
It is covered in front and to the left by the pleura, which 
separates it from the left lung. The right pleura also touches 
it at its commencement. It is crossed by the pneumogastric, 
1, and the phrenic, 6, between which are several small vessels 
and two small nerves, a cardiac branch of the sympathetic, 12, 
and a cardiac branch of the vagus, 5. Two or three minute 
branches from the pneumogastric to the anterior pulmonary 
plexus, are leaving the nerve as it crosses the aorta. Passing 
over the arch from behind forwards, is the superior intercostal 
vein, y. Behind and to the right, the artery is in contact with 
the trachea and the left bronchus, the (esophagus, the thoracic 
duct, a large number of lymphatic glands^ and the body of the 
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fourth dorsal vertebra^ as well as the recurrent laryngeal nerve, 
and several cardiac branches of nerve, passing to the deep cardiac 
plexus. The concavity of the arch crosses the left bronchus ; 
attached to it is the fibrous layer of the pericardium, almost 
throughout the whole of its extent ; and, just beyond the point at 
which it gives off the left subclavian artery, is the upper attach* 
ment of the ligamentum ductiis arteriosi. The recurrent 
laryngeal nerve winds underneath this part of the aorta. From 
the convexity of the curve are given off the three large trunks 
which pass upwards to the head and the upper extremities, the 
innominate. Fig. 2, b, the left common carotid, c, and the left 
subclavian, d. The left innominate vein is in relation with the 
upper part of the arch. 

The third part of the arch is described as extending as far 
as the lower border of the fifth dorsal vertebra, with the left 
side of which it is in contact. It is covered on its outer side 
by the pleura and lung. 

The descending aorta begins at the lower border of the fifth 
dorsal vertebra, and extends as far as the aortic opening in the 
diaphragm, or, in other words, as far as the front of the body of 
the twelfth dorsal vertebra. It is situated at first to the left of 
the vertebral column, but at its termination it is almost in the 
middle line. By its left side it is in contact, throughout its 
extent, with the left pleura; to the right are the oesophagus and 
thoracic duct, with the vena azygos major ; but at its termina- 
tion the oesophagus is situated in front of the vessel. In front 
of it are, the left bronchus, the left pulmonary artery and vein, 
the pericardium separating it from the back of the left auricle, 
and a small portion of the oesophagus. Behind it are the verte- 
bral column, and the junction between the azygos veins of the 
right and left sides. The descending thoracic aorta has thus an 
inclination forwards, with a curve corresponding to, but more 
abrupt than, the curve of the dorsal spine ; its direction more- 
over is not vertical, for it slants considerably from left io 
right. 
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The branches of the arch of the aorta are |ive : — the two 
coronary arteries which arise opposite the semilunar valves, and 
the three large branches which supply the head and upper 
extremities. The first two are not shown either in this or the 
following Plate ; the other three will be described here. The 
innominate does not appear in this drawing, but it is partly 
shown in the following Plate. 

The innominate, Plate 28, Pig. 1, a, Fig. 2, b, usually leaves 
the arch a little to the right of the middle line of the body. 
It is about 1^ to 2 inches long, and is directed upwards 
and to the right and slightly backwards, ending behind the 
sterno-clavicular articulation of the right side, by dividing into 
the right common carotid and subclavian arteries (see Plate 4, 
Fig. 1, a). In front of it is the left innominate vein, which 
crosses it at right angles, the origin of the sterno-thjrroid 
muscle, and the remains of the thymus gland. Behind it is 
the trachea at the lower part, but as the artery winds back- 
wards the trachea at last lies to its left side, and thus the pleura 
covers its posterior aspect above. It is also in close contact, at 
first, on its left side, with the origin of the left common carotid 
artery. The right innominate vein touches its right side. 

The left common carotid, Fig. 1, c, leaves the arch of the 
aorta a little to the left of the middle line of the body, and 
is directed, like the innominate, upwards, backwards and out- 
wards, to reach the back of the left sterno-clavicular articulation. 
In front of it are, the left innominate vein, which crosses it 
at an acute angle, and the origin of the stemo-thyroid muscle. 
Behind it, is at first the trachea, then the oesophagus and thoracic 
duct, and in this relation also must be given the left subclavian 
artery and the origin of the left vertebral. To its inner side 
is at first the beginning of the innominate artery, and after- 
wards the trachea. Externally it is covered by the pleura, 
and the left vagus runs along it. The cervical part of the 
artery has been previously described, p. 42. 

The left subclavian, d, springs frt^m the arch to the left of. 
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and somewhat behind^ the carotid ; and its thoracic part> has a 
course almost parallel with, but behind that of the latter 
vessel, to the upper border of the first rib. In front of it 
is the left common carotid artery, the vagus, the phrenic, 
and some small cardiac nerves, and near the clavidej the 
commencement of the left innominate vein. To its inner 
side and behind, are the trachea, the cesophagua, and thoracic 
duct, and the longus colli muscle. Externally it is covered 
by the pleura. 

The branches of the descending thoracic aorta are the inter- 
costals, bronchial arteries to each lung, and small osaophageal 
and mediastinal vessels. 

The iniercosiab, n, alone, are seen in the drawing. They 
are usually ten in number, and pass out in all the intercostal 
spaces, except the first two, the latter being supplied by the 
superior intercostal artery, a branch of the subclavian. The 
last accompanies the twelfth dorsal nerve, and lies beneath the 
twelfth rib. They leave the back of the aorta {see Plate 29), 
and pass, with varying degrees of obliquity, to the lower 
border of the rib which limits above the intercostal space 
which they are destined to supply ; thus the upper ones have, 
at first, a direction nearly vertical, while the lower are 
almost, or quite, horizontal from the beginning. Near the 
spine they send dorsal branches, which accompany the posterior 
divisions of the intercostal nerves passing backwards like these 
between the transverse processes, and supplying cutaneous and 
muscular branches. For about a third of the length of 
the space, the artery lies at a variable distance between the ribs, 
for the middle third, it occupies the groove at the lower border 
of the rib and lies between its accompanying nerve and vein, 
the latter being uppermost. In the anterior third, the vessel 
divides into two branches, which run forwards close to the ribs 
bounding the space, and anastomose with the intercostal branches 
of the internal mammary. At first, the arteries rest upon the 
external intercostal muscle, and are covered by pleura; after- 
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wards, they lie between the intercostal muscles, and, at last, in 
the substance of the internal intercostal. The lower six pass 
beneath the rib cartilages, to enter the interval between the 
transyersalis abdominis and the internal oblique ; and they are 
distributed to the muscles and skin of the abdominal walls, 
anastomosing with the epigastric as well as with the internal 
mammary. The intercostal arteries give small branches to the 
intercostal muscles, the ribs, the subpleural tissue, and also a 
large lateral branch, which passes outwards with its accompany- 
ing nerve, about midway between sternum, or linea alba, and 
spine, and supplies muscular and cutaneous twigs. The 
highest vessel sends a branch over the third rib, to anastomose 
with the superior intercostal ; the lowest anastomoses with the 
lumbar arteries. 

The interest of these vessels to the surgeon, is principally 
connected with operations for opening the pleural cavity. 
If one of them be divided, the bleeding is very troublesome, 
from the difficulty which is experienced in attempting to 
pass a ligature round it. The rule in passing a trochar into 
the chest is to keep it close to the upper edge of a rib. For 
the same reason, if it be necessary to remove a portion of a rib 
with the trephine or otherwise, it is advisable to avoid as much 
as possible its lower border. 

The internal mammary, t, is a branch of the subclavian, 
vide p. 18 ; it runs down behind the rib cartilages about half 
an inch from the sternum as far as the cartilage of the sixth 
rib, where it divides into two large branches : the superior 
epigastric, which enters the rectus and anastomoses with the 
epigastric and the musculo-phrenic. The latter passes out- 
wards beneath the cartilages of the ribs ; it supplies branches to 
the lower intercostal spaces and to the abdominal walls, and, at 
last, perforates the diaphragm, and is distributed upon its under 
surface, anastomosing with the phrenic artery, p. 178. In 
each space, the internal mammary supplies two intercostal 
branches which run outwards to anastomose with the aortic 
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intercostals, a perforating branch wliicli passes forwards on to 
the chest walls, small sternal twigs to the back of the stemnm, 
and thymic and mediastinal branches which pass backwards to 
the structures in the anterior mediastinum. It gives ofT besides, 
the comes nervi phrenici, k, which accompanies the phrenic 
nerve to the diaphragm^ supplying small branches to the 
pericardium^ and anastomosing with the diaphragmatic arteries. 

VEINS. 

The intercostal veins will be described with the azygos 
veins, in connexion with Plate 29. Reference will only be 
made here, to the left superior intercostal vein, y. This 
passes forward, and then upward over the arch of the aorta, to 
join the left innominate vein. As it makes its turn upwards, 
it usually receives a small tributary from the pericardium, 
which, together with the perpendicular part of the vein, is 
the remnant of the foetal left descending cardinal vein. 
Inside the pericardium are found other remains of this vessel : — 
the vestigial fold which lies in front of the root of the left lung, 
the oblique vein on the back of the left auricle, and lastly, the 
coronary sinus into which this small oblique vein opens (Mar- 
shall). The left cardinal vein sometimes persists after foetal 
life, in which case, the left innominate may be small, or want- 
ing. This gives rise to what has been called a double superior 
cava. 

NERVES. 

The left phrenic, 6, enters the chest by winding over the 
internal mammary artery. It crosses the arch of the aorta, 
and passes in firont of the root of the lung to the diaphragm, 
which it perforates to be distributed upon its under surface 
(p. 184). It is more superficial than the nerve of the opposite 
side, and it passes much further from the middle line on account 
of the greater projection of the pericardium to the left. 

The l^t vagus, 1, enters the thorax, beneath the left 
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innominate vein, and to the outer side of the left common 
carotid artery. It is directed almost vertically downwards in 
front of the left subclavian artery to the arch of the aorta, which 
it crosses, and then, passing behind the root of the lung, where 
it becomes plexiform and supplies a large number of branches 
to the posterior pulmonary plexus, it is applied to the side of the 
oesophagus. Here it breaks up into a plexus of nerves, the 
plexus guise, which unite into a single trunk at the lower end of 
the oesophagus, on the anterior surface of which it passes through 
the diaphragm, to be distributed upon the anterior surface of 
the stomach. The inferior laryngeal, 4, leaves the vagUs as it 
crosses the aorta, it passes beneath and behind the arch ex- 
ternal to the ductus arteriosus and is continued between the 
trachea and oesophagus to the neck. It supplies cardiac 
branches which enter the cardiac plexus. 

That part of the sympathetic system which is found in the 
thorax, includes the termination of branches, which take their 
origin in the neck, and the formation of others, which are destined 
for the supply of viscera in the abdomen. The thoracic part 
itself, consists essentially of a series of ganglia situated on the 
costo- vertebral articulations, the upper border of the heads of 
the ribs, or the intervertebral foramina. They are usually 
twelve in number, but sometimes the first is amalgamated with 
the inferior cervical ganglion, and one or other of the lower 
ones may be blended with that which lies above or below it. 
They are uoited together by tolerably thick communicatiDg 
cords^ and sidular cords unite the highest with the lowest 
cervical, and the lowest with the first lumbar ganglion. 

They supply internal and external branches. The external 
are branches of communication with the intercostal nerves 
which are usually two in number for each ganglion. The 
internal branches, from the lower seven or more ganglia, 
unite to form the splanchnic nerves, which pass down through 
tlie pillars of the diaphragm to join the various plexuses of the 
sympathetic in the abdomen. The branches which unite to 
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form these nerves, pass, in the case of the upper ones, nearly 
vertically, in the case of the lower ones, more nearly horiion. 
tally, and they result at last in two or three trunks. The 
great splanchnic, 14, receives its roots from the sixth to the 
tenth, but often has another ori^n from the fifth or even a 
higher ganglion ; it enters the similunar ganglion. The smaU 
splanchnic, if there be one only, comes from the tenth, eleventh, 
and twelfth ; if there be two, the small splanchnic proper 
comes from the tenth and eleventh, while the smallest splanchnic 
comes from the twelfth. Both are united by branches with 
the great splanchnic, and end by passing partly into the solar, 
partly into the renal plexus. The internal branches of the 
upper five ganglia are distributed in a variety of ways ; some 
branches pass into the vertebrae, others on to the aorta ; and 
some join in the pulmonary plexus with the branches of the 
pneumogastric. 

The cardiac plexuses are described as two in number, 
but they are united to one another by communicating 
twigs. The most important, or deep cardiac plexus, is 
situated between the trachea at its bifurcation and the arch of 
the aorta, and may be said to be limited above and to the 
right by the arch of the aorta, below by the pulmonary 
arteries, and to the left by the ductus arteriosus. The supers 
ficial plexus is described as surrounding the ductus arteriosus. 
The cardiac nerves are principally derived from the pneumo- 
gastric and sympathetic in the neck, but a few leave the 
pneumogastric in the thorax ; some come from' the inferior 
laryngeal on both sides, the larger of which are on the left« 
The cervical cardiac branches of the sympathetic are usually 
three in number (p. 22), of which all those of the right side^ j 
and at least one of the left, pass behind the arch of th^ 
aorta to the deep part of the plexus. One or two of the thre^ 
on the left side cross the transverse part of the arch, an^^ 
enter the superficial part of the plexus. The cervical cnrdiifc ^ 
branches of the vagus are usually one or two^ from the upp^^ 
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part, which generally join with the cardiac branches of the 
sympathetic ; and a large branch below, (depressor nerve of the 
heart) which passes on the right side in front of the sub- 
clavian artery, and on the left in front of the arch of the aorta 
to the cardiac plexus. From the cardiac plexus are derived 
the two coronary plexuses, anterior and posterior, which 
accompany the arteries of the same name to the front and 
back of the heart. 



Fig. 2. 

This drawing illustrates the structures that were seen on 
opening the pericardium in the dissection shown in Fig. 1. 
The left ventricle, 2^, forms a marked projection which ends 
below in the apex of the heart, and which forms in front the 
rounded left border, margo obtums ; on its surface are some 
branches of the left coronary artery, /. In front of the left 
ventricle is shown a part of the right ventricle, £, the upper 
part of which, the conus arteriosus, y, is prolonged across the 
first part of the arch of the aorta into the pulmonary artery, e. 
Applied to the side of the pulmonary artery is the left auricular 
appendix, S ; and in front of it is the commencement of the 
aortic arch, a. 
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PLATE 28. 
Fig. 1. 

This drawing illustrates similar conditions on the right side 
of the chest to those shown on the left, in the last Plate. The 
description of the method of preparation there given^ (p. 243), 
will answer for the present dissection^ if the word right 'be 
throughout substituted for left. 

The dissection in the neck was not^ however, carried so 
deeply as upon the opposite side. The root of the lung was 
divided at a greater distance from the middle line, and the 
bronchus had, at the point of section, already divided into 
its two branches. 

The diaphragm projects upwards, further on this side than 
on the other, and, in this way, diminishes the size of the chest 
in the vertical direction. But, on the other hand, the heart 
forms a much greater prominence on the left than upon the 
right side. 

The muscles and arteries require no further mention beyond 
that which will be found in the description of the foregoing 
Plate. The great veins may, however, be well seen in this 
dissection, and if this drawing be compared with Plate 4, Fig. 1, 
their arrangement will be pretty completely illustrated. 

VEINS. 

The two innominate veins begin behind the inner end of 
the clavicles, the left being somewhat nearer the sterno- 
clavicular articulation than the right. The former has been 
previously described (p. 45). 

The right innominate veiny y, passes downwards and slightly 
inwards, for about one inch and a quarter, till it meets with 
the left innominate vein, at the right side of the innominate 
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artery, close to its commencement. It corresponds internally 
and behind to the right innominate artery. Externally it is 
covered by the pleura, and is in relation with the phrenic 
nerve, and it lies behind the inner end of the clavicle, the 
sternum, and the origins of the stemo-hyoid and sterno- 
thyroid muscles. It receives the vertebral vein close to its 
origin, and also the internal mammary and inferior thyroid, 
and generally the superior intercostal, but the latter often 
opens into the vena azygos major, as indeed sometimes 
haf)pens with that of the left side. 

The superior or descending cava, 8, is about three inches 
long, and is enclosed at its lower part in the pericardium. 
This lower part is represented in Fig. 2 by the fold 
behind the first part of the arch of the aorta. It descends 
almost vertically, or with a slight curve, the convexity of 
which is to the right, and ends in the right auricle. It is in 
relation externally, with the pleura and the pericardium and 
the phrenic nerve ; behind, with the right bronchus and the 
right pulmonary artery, and internally with the arch of the 
aorta, while in front it is covered by the pleura. 

It receives the vena azygos major, c, which arches forwards, 
over the root of the right lung, and enters the vena cava about 
an inch and a half from the termination of the latter — 
i.e., just before it perforates the pericardium. 

NERVES. 

The difierences between the phrenic nerves of the two sides 
has been referred to at page 250. 

The right pneumogastric, 2, enters the chest, like the corre- 
sponding nerve on the left side, beneath the subclavian vein. It 
passes backwards and downwards, along the side of the trachea, 
to reach the root of the lung, where it becomes plexiform and 
sends many branches to the posterior pulmonary plexus. It 
then passes behind the root of the lung to the oesophagus, 
where it breaks up, like the left vagus, into the plexus gulae, 
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and ultimately enters the abdomen, by passing through the 
diaphragm on the posterior surface of the oesophagus. It 
supplies small branches to the front of the root of the lung^ 
which form the anterior pulmonary plexus. It also sends 
numerous and irregular branches to the back of the root of 
the lung, to the posterior pulmonary plexus, and others to tlie 
pericardium. Some small branches pass into the cardiac 
plexus, which are derived from the trunk of the yagus in the 
thorax, beside those which come from the recurrent laryngeal 

A cardiac branch of the sympathetic, 3, is seen passing 
down the side of the trachea, to join the deep cardiac plexus. 

This drawing, and the corresponding one on the preceding 
Plate, were made from a body which had been injected through 
the femoral artery. The aorta is thus full, while the vena 
cava and right auricle are collapsed. 



Pig. 2. 

On opening the pericardium and taking a full side-view 
of its contents, a comparatively small piece of the heart 
appears exposed and the part that is seen does not form a 
marked projection as it does on the left side. In front is 
the right border and anterior surface of the right ventricle, 9, 
passing upwards and to the left into the conus arteriosus, which 
rests, as has been said, on the commencement of the first part 
of the arch of the aorta. Behind the ventricle is the right 
auricle, of which again the right border is visible, and passing 
into which, at its upper part, is the superior vena cava, shown 
in the drawing by the fold which lies immediately behind the 
first part of the arch. The auricle is prolonged forward into 
the triangular auricular appendix, which applies itself to the 
side of the first part of the aorta, its tip reaching round as far 
as the anterior surface of the latter. 

In the preparation, owing to the distension of the aorta by 
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Q^ and the collapsed condition of the vena davaj the 
eems to lie behind the former^ bat if the vein had been 
I it wonld appear more to the right side of the 
The whole of the ascending portion of the arch of 
rta is included in the serous part of the pericardium, 
lique line at which the serous layer is reflected^ should 
pared with that seen in Fig. 2 of last Plate, of which 
continuation. Between the vena cava and the aorta^ 
;er can be passed across to the left side of the pericardium^ 
serous membrane forms a distinct sheath, on the one 
or the vena cava, and on the other for the aorta and 
lary artery. Behind the auricle, the pericardium passes 
le pulmonary veins, which are shown in the drawing 
»ring through it. If the diaphragm were pressed down, 
right auricle raised, the ascending cava would be seen 
ting the tendinous part of the diaphragm to enter tho 
part of the right auricle. 



OLSE^S ATLAS. 
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PLATE 29. 
Fig. 1. 

This drawing represents the view that may be obtained by 
removing the back of the thoracic parietes, from the leyel 
of the lower border of the second to that of the upper border 
of the eleyenth dorsal vertebra. The subject must first be 
immovably fixed^ as by imbedding it in plaster of Paris. 

The dissection through the soft parts involved an incision 
along the middle line, from the first to the eleventh dorsal 
9pines, and transverse ones at either end of this; of which 
the upper passed as far as the inner border of the acromion 
process, and the lower almost half encircled the body. 
After reflecting the skin and subcutaneous tissue, the trape- 
zius and latissimus dorsi were met with, between the 
diverging borders of which, the infra-spinatus, the rhomboi- 
deus major, and an intercostal space, were in part uncovered. 
The trapezius and then the latissimus dorsi were removed 
as far as they were exposed, together with the spinal accessory 
nerve and some branches of the superficial cervical artery, in 
this way uncovering more intercostal spaces and the greater 
part of both rhomboid muscles. On taking away the rhom- 
boideus major and the nerve supplying it, as well as the 
posterior scapular artery, the serratus posticus superior was 
seen, and after the partial removal of this small muscle and 
of the serratus posticus inferior, the ribs were completely un- 
covered between the borders of the scapulse. It only remained 
to divide the ribs and intercostal muscles, as far as possible 
from their vertebral attachments, and to disarticulate or saw 
through the lower part of the second and the lower part of 
the tenth vertebrse, and carefully to separate this portion of 
the chest-walls from the subjacent pleurae and the structures 
inclosed in the posterior mediastinum. 
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The deacription of the mediasiina is associate^ with a oon*> 
siderable amount of vagaeneas, and differs widely in the hands 
of different writers on anatomy, and thus the notion enter* 
tained of these parts by the student is often very indefinite and 
confused. This arises from the fact that there is no well-defined 
line of demarcation between the several parts of the medias<r 
tinum, as usually enumerated in the text-books. The clearest 
idea will probably be obtained by speaking of the mediastinum 
at first as of a single space — ^viz., the interval between the 
two pleursB — and by afterwards considering the manner iu 
which, for the purposes of description, it has been subdivided. 
The shape of the cavity of the thorax may be looked at ap 
a rough approximation to a cone ; with a blunt apex, a 
hoUowed base, curved and not straight sides; considerably 
flattened from before backwards, and much longer behind 
than in front. But the shape of the cone is still further 
modified by the projection into it behind of the prominent 
bodies of the vertebrae, which form the commencement, as it 
were, of a septum dividing the cavity into two lateral com- 
partments. Placed along the front of the spine, and occupying 
the interval between it and the sternum, are the aorta and the 
CBsophagus, the trachea and the bronchi, the heart, the large 
vessels passing to and from the neck, lymphatic glands in 
abundance, and a considerable amount of cellular tissue holding 
these various structures together ; so that by this means the 
two halves of the thorax are completely separated one from 
the other. Starting from this irregular median septum, midway 
between the upper and the lower parts, but nearer the back 
than the front of it, are the several structures that enter into the 
formation of the roots of the lungs. 

The pleurae, like all other serous membranes, consist of two 
portions — a visceral, which closely invests the lungs and their 
roots ; and a parietal, which is attached to the various parts of 
the walls of the cavities in which the lungs are contained — t.e.j 

x2 
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the ribs and intercostal muscles^ the upper surface of the 
diaphragm and the objects which have been enumerated as 
forming the median septum. The visceral and parietal por- 
tions of the pleura are continuous with each other at the 
commencement of the root of the lung, and for a considerable 
distance below this, where a fold exists, the ligamentum latum 
pulmonis, connecting the inner surface of the lung below its 
root, with the outer side of the pericardium. 

The lung fills almost completely the cavity of the chest; 
and thus the visceral layer is throughout in perfect apposition 
with the parietal layer, except in those regions into which the 
lung does not extend. But the parietal layers of the two sides, 
owing to the existence of the structures forming the median 
septum, are everywhere more or less widely separated, or 
at most, come into contact at one part, close to the sternum, 
opposite the second, and perhaps the third, parts of this bone. 
It is to this irregular interval between the two pleurae, that the 
term mediastinum is applied. 

The methods of subdivision of this space have been numer- 
ous ,- the object of such a subdivision, being that of enforcing 
a clear and orderly appreciation of the relative position of the 
thoracic viscera. The following description is taken from the 
excellent "Nofte on the Mediastinum Thoracis, by John 
Struthers, M.D.,^' which appeared in the Journal of Anatomy 
and Physiology, May, 1869. The anterior and posterior 
mediastina, in this article, are described as the spaces between 
the diverging pleurse, in front of and behind the pericardium^ 
but limited above by the level of the fourth dorsal vertebra. 
The posterior mediastinum contains the descending thoracic 
aorta, the oesophagus with the vagi nerves, the thoracic. duct, 
and the vena azygos major ; while the anterior mediastinrnj 
which is in the foetus wide and occupied by the thymus^ is in 
the adult vacant. The description of the superior mediastinm 
I will give in Dr. Struthers^ own words : — 

'^ The discrepancy or vagueness in the books in regard to 
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the mediastinum in which the parts contained between the 
three upper dorsal vertebrae and the manubrium sterni are 
placed, is unavoidable from the arrangement of the parts ; 
some are anterior, some middle, some posterior, without 
regional division or distinct stratification, and the lateral pleural 
boundaries of the space pass from sternum to spine without 
interruption. I have, therefore, been in the habit of giving 
a distinct name to this region — the " superior mediastinum,*' 
a term with which my pupils have long been familiar. I 
define it as bounded behind by the three upper dorsal ver* 
tebrae, in front by the manubrium sterni, on each side by the 
uninterrupted pleura ; as reaching above to the superior aper« 
ture of the thorax, below to the top of the aortic arch. Its 
contents are — first, the venous layer of the left and right innomi- 
nate veins ; next, the arteries, the innominate, left carotid, and 
left subclavian ; the phrenic, vagi, cardiac, and left recurrent 
nerves ; the trachea, the oesophagus, and the thoracic duct.*' 
The definition of the middle mediastinimi becomes now, as 
Dr. Struthers says, — " clear by exclusion. It is the part of the 
general mediastinal space not included in the above definitions 
of the superior, anterior, and posterior mediastina. I sub* 
divide it into two parts — the lower, or cardiac part, contain- 
ing the heart (with the thoracic stage of lower cava), sur- 
rounding pericardium and phrenic nerves, bounded on each 
side by the pericardial pleura ; and the upper, or aortic part, 
containing the upper part of the pericardium, the aortic arch, 
superior cava, and arch of the vena azygos, pulmonary artery 
and its divisions, pulmonary veins, the bifurcation of the 
trachea and the bronchi, including all the parts which form 
the root of the lung. It includes, also, its stage of the 
phrenic and vagi and left recurrent nerves.'* 

This description has an advantage over most in the fact 
that it is definite and unmistakable; but it must not be 
forgotten that many others have been put forward. As an 
example of one, which reduces the subdivision to a mini- 
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mum, may be taken that which separates the mediastinain 
only into two parts, anterior and posterior, at the line of 
the posterior aspect of the trachea and bronchi, and of the 
pericardium. 

Mediastinal tumours, of whatever nature they may be, are 
liable to cause very marked symptoms, as the result of pre»« 
sure upon the important structures amongst which they are 
developed. The locality of such a tumour may occasionallj 
be diagnosed by an area of superficial dulness, if the growth 
approach the surface ; such a condition being more common in 
the anterior than the posterior mediastinum. More frequently 
the nature of the pressure effects produced, will indicate 
the seat of the affection, by showing which organ has had its 
function interfered with. Mediastinal tumours are of very 
various nature ; they may be independent growths, sarcoma- 
tous, syphilitic, &c. ; or they may be connected with one or 
the other of the structures occupying the mediastinum — such, 
for example, as an aneurism of some part of the aorta, or a 
glandular affection. The last is one of the most common 
conditions ; and it must be remembered, in connexion with 
this subject, that the mediastinal lymphatic glands may not 
only be involved in a general constitutional disease, such as 
lymphadenoma, syphilis, &c., but that they may become 
secondarily involved as a result of local mischief elsewhere. 
The lymphatic glands in this region are very numerous, and 
may be classified for convenience in the following groups (see 
Henle) : 1. Sternal, arranged beneath the sternum along the 
internal mammary vessels, and receiving their supply of lymph 
from the rectus abdominis, the diaphragm, the intercostal 
spaces, and the inner part of the breast. 2. Intercostal, near 
the heads of the ribs, which receive their afferent vessels from 
the spinal canal, the back muscles, the inner part of the chest 
wall, and in part from the diaphragm. 3. Anterior mediastinal, 
situated in a plane anterior to the pericardium, the lower ones 
being close to the diaphragm, and the upper in front of the 
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arch of the aorta and the left innominate vein. Their 
afferent vessels come from the sternal glands^ and also from 
a large part of the liver^ the diaphragm^ the thymus gland, 
the pericardium^ and the heart. 4. The posterior medias- 
tinal lie along the descending thoracic aorta and draw their 
supply of lymph from the oesophagus, the back of the diaphragm, 
the back of the pericardium, and part of the liver. 5. The 
bronchial, which are very numerous, are placed about the 
bifurcation of the trachea, and at the hilus of the lung. They 
are, in adult life, almost invariably of a deep black colour, from 
the accumulation in them of pigment. Their afferent vessels 
are derived from the lungs, the trachea and bronchi, the back 
of the heart, and from the posterior mediastinal glands. 
The foregoing enumeration will indicate the variety of 
parts which may serve as starting-points for secondary 
mediastinal glandular affections. The bronchial glands are 
often enlarged in the course of chronic diseases of the lungs ; 
they may undergo cheesy degeneration, or suppurate, giving 
rise to mediastinal abscess. A mediastinal abscess does not, 
however, necessarily arise in this manner, but may be con- 
nected with softening tubercle in the lung, with disease of 
bone, either in the sternum, ribs, or vertebral column ; or it 
may result from the gravitation of pus from the neck, behind 
the deep layer of the cervical fascia which is attached to 
the back of the sternum (see page 2). The operation of 
trephining the sternum in order to give a free exit to such 
an abscess has been suggested, and indeed practised in former 
years by Petit, Lamartiniere, and others, but the small and 
uncertain size of the anterior mediastinum in front of the heart, 
causes the danger of opening the pericardium or the pleura by 
such an operation to be considerable, and it is now scarcely 
included amongst the legitimate operations of surgery. 

The thoracic duct, x , is now seen from a little above its 
commencement to the point at which it passes forwards on the 
left side of the oesophagus. This drawing should be compared 
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with Plate 13^ J^g. 1. Beginning at the receptacnlum 
chyli, in front of the first, second, or third lumbar vertebra, 
or sometimes even higher still, it passes upwards in front of 
the vertebral column, between the aorta and vena asygos 
major, superficial to the right aortic intercostal arteries. 
Opposite about the fourth dorsal vertebra, it b^ns to pass 
slightly forwards, along the left side of the oesophagus, and 
runs upwards along this tube between the subclavian and 
carotid arteries, ending as has been before seen (Plate 1, fig. 3, 
page 7) by winding over the anterior scalene muscle, and 
entering the point of junction of the internal jugular and sub- 
clavian veins. 

ARTERIES. 

The descending thoracic aorta, a, has been described at page 
246, the intercostal branches, b, b, are now seen to arise bom 
its posterior aspect. The back of the first part of the left sub- 
clavian artery, c, is shown passing upwards to the neck. 

VEINS. 

The azygos veins are liable to considerable variation. The 
following condition is that which is usually described as normal. 
The vena azygos major, a, beginning by radicles derived from 
some of the lumbar veins, and also the renal vein, passes up- 
wards behind the diaphragm through the aortic opening, and is 
continued along the right side of the anterior aspect of the verte- 
bral column as far as the upper part of the root of the lung, over 
which it bends to enter the vena cava superior just as the latter is 
about to pierce the pericardium (Plate 28, Fig. 1, c). In its 
course it receives the intercostal veins of the right side, corre- 
sponding to all the spaces except the upper two. It also re- 
ceives branches from the oesophagus, and the posterior medias- 
tinum, and the right bronchial vein. The vena azygos major 
is joined opposite the seventh dorsal vertebra by a large trunk, 
the vena azygos minor, /3. This commences in the same way as 
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the vena azygos major on the left side of the body. It 
passes into the thorax by the aortic opening of the diaphragm, 
and receives commonly the smallest azygos vein, y, as it is 
aboat to turn across the vertebral column. The smallest 
azygos vein receives the intercostal branches, corresponding to 
the spaces between the second and the seventh, and, like the 
vena azygos major, oesophageal and mediastinal veins, and the 
left bronchial vein, if this have not entered one of the 
intercostal, or the superior intercostal vein. Often, however, 
the smallest azygos vein passes across the spine separately 
from the vena azygos minor; and frequently it does not 
receive all of the intercostal veins between the second and 
seventh, but another intermediate trunk collects the branches 
corresponding to two or three intercostal spaces. The 
superior intercostal veins often open into one or other of the 
azygos veins. 

Besides the communication below with the renal and lumbar 
veins, the azygos veins communicate by means of their inter- 
costal branches with several other veins. Thus the upper of 
them is joined by a connecting trunk with the superior inter- 
costal vein, and so, indirectly, with the innominate. The 
intercostal veins communicate in front with the internal mam- 
mary veins, which also enter the innominate ; and, by means of 
their posterior branches, with the intra-spinal plexus. It is 
thus evident that in cases of obstruction to the lower cava from 
plugging, the presence of tumours, or otherwise, the blood from 
the lower extremities can be carried by the azygos system of 
veins, to the superior cava, and so returned to the heart. If 
the superior cava be obstructed, or obliterated, as has in very 
rare cases been described, the current in the azygos veins may 
be reversed and the blood returned through them by means of 
their lower set of anastomoses, to the inferior cava and thus 
ascend to the heart. The latter process would be facilitated, 
by the almost complete absence of well-developed valves in 
these vessels; but, it should be remembered that valves exist 
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iu the vena azygos major at^ or just beyond the pointy at 
which it arches over the root of the right lung. 

NERVES. 

The riffhi vagus, 1, is shown on the posterior aspect of the 
oesophagus. The representation of the end of the sympathetic 
was necessarily somewhat diagrammatic. 



Fig. 2. 

« 

This dissection^ which shows a deeper view of the contents of 
the thoracic cavity, as seen from behind, was made from that 
which is shown in Fig. 1, by the following means: — After 
clearing away the sympathetic nerves, the parietal pleura, which 
had been exposed, was removed, so as to uncover the back of the 
lungs, and as these had been allowed to collapse, the posterior 
aspect of their roots became also apparent. The greater part of 
the lower lobes was also removed, in order that the pericardium 
and the roots of the lungs might be more conveniently ex- 
hibited. The aorta was divided at the commencement of the 
descending portion, and again at the lower part of the dis- 
section, and the intervening part was removed with the inter- 
costal branches attached. The azygos veins, thoracic duct, 
and the oesophagus were also taken away, leaving the pneumo- 
gastric nerves ; and the pleura was removed from the 
back of the right innominate vein and the beginning of the 
descending cava. Lastly, a large quantity of bronchial glands 
were cleared from about the trachea and bronchi, together 
with a considerable amount of cellular tissue by which the 
parts were held together. 

Attention has been drawn, in the description of the last 
Plate, to the amount of black pigment which these glands 
usually contain; the cellular tissue which surrounds them is 
often tough and dense ; and these facts combine to make tbe 
dissection here shown a tedious, and often a difficult one. 
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The peiicardinm, t> i« partly overlapped by that portion of 
the left long^ which is here nnremoyed. Had it been com- 
pletely exposed^ it would present the shape of a very 
much truncated cone, more or less simUar to that which 
is seen from the front. The posterior surface of the peri- 
cardium corresponds below to a portion of the back of the left 
ventricle, and above to the back of the left auricle. Emerging 
firom the pericardium, on each side, are the pulmonary veins, 
y, S, two of which pass outwards to each lung. The pericardium 
extends upwards as far as the fourth, and downwards as far as 
the eighth or ninth dorsal vertebra. 

The question of the extent, upwards and downwards, of 
the pleural cavity, and that of the degree to which it is filled 
by the lung, are of great interest both to the physician and the 
surgeon, in connexion with the important subject of the most 
advisable place to puncture the chest, for the purpose of 
evacuating fluids which have been efiused into it. In the 
healthy state, the pleura extends downwards as far as the 
margin of the thoracic wall, — i.e., in front, as far as the junction 
of the sixth costal cartilage with the sternum, and behind as far 
as the twelfth dorsal vertebra. It does, indeed, as has been before 
observed, extend behind in many cases a little below the level 
of the last dorsal vertebra — viz., as far as the ligamentum 
arcuatum externum. The lung, however, never reaches the 
bottom of the pleural cavity; the line of its lower border 
runs from the point of junction of the sixth cartilage with 
the sternum, to the upper border of the sixth rib in the 
mammary line, the seventh and eighth ribs in the axilla, and 
the tenth or eleventh vertebra behind ; the left lung usually 
reaches further downwards than the right. In the lower part 
of its extent, therefore, the parietal layer of the pleura cover- 
ing the diaphragm is in contact with that lining the lower 
part of the thoracic wall. 

In cases of pleuritic effusion, the lung recedes from the 
chest wall, unless adhesions have previously formed between 
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the adjacent sarfaces. There is thus, as a rule, no danger of 
wounding the lung during the operation of paracentesis thoracis. 
It must be remembered that in many cases, the contiguous 
surfaces of the pleura, below the level of the lower border of 
the lung, become adherent to one another, and that thus the 
cavity of the pleura does not extend downwards as far as the 
limit that has been described above. The seat of election for 
puncturing the chest, is said to be the sixth interspace, at the 
back of the axilla ; but, in most instances, there is no reason 
why a lower position should not be chosen, with a view of 
allowing the cavity to drain more freely ; and if the surgeon 
contemplate making a second opening, he can usually succeed 
in ascertaining, by means of a probe inserted through his first 
incision, the actual extent downwards of the pleura in any 
particular case; and so may give exit to the fluid at the 
most dependent possible part. 

The bifurcation of the trachea is well seen, and also the 
difference in the direction between the right bronchus^ x, and 
the left, +. A description of these will follow in connexion 
with the next Plate. It is only necessary here to point out, 
that the bifurcation of the trachea, being situated opposite the 
lower part of the fourth or the fifth dorsal vertebra, corre- 
sponds in the back to the third dorsal spine ; and that, ac- 
cordingly, the physician may expect to hear bronchial breathing 
between the scapulae, opposite the fourth and fifth spines, in 
patients whose lungs are healthy. 

The vessels here exhibited will all be described elsewhere. 

The vagi, I, 2, it is needless to say, is represented in a 
somewhat diagrammatic manner as it has been separated from 
the oesophagus. Their branches to the back of the root of the 
lung, to the trachea, and the upper part of the oesophagus, appear 
in their natural positions. The description of them will be 
found at page 251. 
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PLATE 30. 
Figs. 1 and 2. 

The drawing, for Fig. 1, was made from the same subject as 
that which was used for the woodcut at p. 270, a young male, 
aged about eighteen, who had died of diabetes, and whose 
thoracic viscera were apparently healthy. After cutting down 
upon the trachea and opening it, a large cork was inserted 
through the incision, and a ligature was applied tightly at the 
situation where the cork lay, so as to prevent the occurrence of 
collapse of the lung when the chest was opened. The sternum 
and rib cartilages were removed in the manner which is generally 
employed in conducting a post-mortem examination — viz., by 
reflecting the skin and soft parts en masse by a single 
mesial incision, and cutting through the sterno-clavicular 
articulations, and the rib cartilages close to the ends of the 
ribs. The abdominal cavity was slightly opened. The costal 
and sternal pleurae were, in part, taken away with the struc- 
tures removed. This stage of the dissection is illustrated in 
the woodcut, which shows — ^the position and direction of the 
anterior mediastinum {see p. 261), the extent to which the two 
pleural sacs are in contact with one another, the differences 
which are to be observed between the anterior borders of the 
two lungs, and the amoimt of pericardium which is uncovered 
by lung. The last steps of the dissection consisted in pulling 
aside the lungs, and in opening the pericardium by a crucial 
incision, and drawing the flaps thus formed as far apart as 
possible. 

As the vessels had not been injected, it was necessary to 
draw the smaller branches of the coronary arteries from a speci- 
men previously prepared. The anterior border of the right 
lung slants downwards and inwards from the apex as far 
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as the level of the junction of the manubrium with the body 
of the sternum, at which point it reaches almost to the middle 
line; it is then continued almost vertically downwards, but in- 
clining slightly to the right as far as the level of the junction of 
the sixth cartilage with the sternum, where it passes into the 
lower border. Traced outwards, this latter is found to cross the 
upper border of the sixth rib in the nipple line, the seventh 
rib at the anterior part of the axiUa, the eighth rib at the 
posterior part of the axilla, and to reach the tenth rib at the 
spine. The anterior border of the left lung, is in its upper part, 
symmetrical with that of the right lung^ but at the level of 
the upper border of the fourth rib cartilage, it passes downwards 
and outwards as far as the apex of the heart, after which it is 
directed almost horizontally inwards towards the junction of 
the sixth cartilage with the sternum, which point however it 
does not actually reach. The inferior border of the left lung 
is slightly lower than that of the right side, and corresponds 
with the eleventh rib at the spine. 

The anterior surface of the pericardium. Fig. 2 ^, presents 
a bluntly conical shape, the base of the cone being downwards 
at the diaphragm, and its apex occupying the convexity of the 
arch of the aorta. Small arteries and veins are distributed 
upon it. 

On opening the pericardium, the heart is seen to be sur- 
rounded by a small quantity of clear fluid. The surface of the 
heart is of a brown colour mottled with yeUow, the amount of 
mottling depending upon the quantity of fat beneath the visceral 
pericardium. The greater part of the firont of the heart con- 
sists of the anterior wall of the right ventricle^ Fig. 1, %, which 
passes upwards into the conus arteriosus, and this, in turn, gives 
place to the commencement of the pulmonary artery, Fig. 1, d. 
To the right, is seen the right auricular appendix, Fig. 1, -[, 
with a small portion of the right auricle itself, lower down. 
At the apex, and for a variable distance at the left border, the 
l^t ventricle, Fig. 1, *, makes its appearance. To the right 
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side of, and above the pulmonary artery, the ascending portion 
of the arch of the aorta, Fig. 1, a, is seen, and to the right of 
this, again, a small part of the descending cava, Fig. 1, /3. 

The two coronary arteries leave the first part of the arch of 
the aorta opposite the anterior, and the left posterior, sinuses of 
Valsalva, and are seen in front on each side of the commencement 
of the pulmonary artery. The right coronary turns round the 
auriculo-ventricular septum to the back of the heart, and sends 
a large branch down the interventricular septum behind ; some 
branches, however. Fig. 1, b, turn round the right border of the 
heart, and are distributed on the anterior surface. The left artery 
winds to the back of the heart, along the left half of the auri- 
culo-ventricular groove, and sends an important branch down 
the front of the interventricular septum. Fig. 1, c. The larger 
branches of the coronary arteries do not anastomose with one 
another. 

The great coronary vein, Fig. 1, 8, accompanies the descending 
branch of the left coronary artery as far as the auriculo-ven- 
tricular groove. It then turns backwards in this groove, to 
reach the coronary sinus, which lies at the back of the heart 
between the left auricle and ventricle. The coronary sinus 
receives, in addition, the numerous and irregular posterior 
cardiac veins, and the little oblique vein to which refe- 
rence has previously been made, and it opens into the right 
auricle at the lower part. Some of the anterior cardiac veins, 
Fig. 1, y, y, are shown accompanying the branches of the right 
coronary artery. The coronary sinus thus collects the whole 
of the blood from the heart-substance except such as finds its 
way into the anterior cardiac veins, and other minute veins, the 
vena cordis minimcp., which open into the right auricle at various 
points by small apertures, called the foramina of Thebesius. 

Fig. 2 represents the appearance shown in an injected body, 
in which, after opening the chest in the same way as was 
done in the preparation of the dissection for Pig. 1, but 
removing more of the ribs and leaving the upper part of the 
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Bternum^ and taking no precautions to prevent the collapse of 
the lungs. The lungs were drawn aside^ and the struc- 
tures in connexion with the arch of the aorta and the 
front of the pericardium were carefully dissected. The parts 
exposed have all heen shown in other Plates^ and will there- 
fore not require further description in this place. 

For the phyucian it is important to remember the normal 
position of the heart, and its relation to the lungs. Its 
extent upwards, is as high as the level of the second, and 
downwards, as far as that of the sixth costal cartilages ; to the 
right, for an inch and a half from the middle line of the 
sternum, and to the left (at the apex), as far as three inches 
firom the middle line. The upper and lower limits are repre- 
sented by nearly horizontal lines ; that to the right by a nearly 
vertical line slightly convex outwards, and that to the left by a 
line considerably convex upwards and outwards. The left border 
moreover slants obliquely downwards and outwards, from the 
junction of the second left costal cartilage with the sternum to 
the apex of the heart, which is situated at the upper border of the 
sixth rib, about two inches below the left nipple and one inch to 
the sternal side of it. This area marks out what is known as the 
region of deep cardiac dulness, though this dulncss on percussion 
can scarcely be detected above the third cartilage. The superficial 
dulness corresponds to that part of the heart which is not over- 
lapped by the margins of the lungs — ^viz., that area which begins 
above at the level of the upper border of the fourth rib cartilage, 
and is bounded to the right by the perpendicular anterior border 
of the right lung, and to the left by the Y-shaped notch in 
the anterior border of the left lung. It would be out of place 
here to enter upon a description of the modifications 
which these areas may undergo ; but it may be pointed out 
that while the deep dulness cannot alter without an actual 
change in the position of the heart, the superficial dulness 
may be much diminished, or may altogether disappear, as the 
result of an insignificant alteration in the size of the lungs. 

Godlbb's atlas. y 
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Pig. 3. 

Supposing the thorax to have been opened^ by the complete 
removal of the sternum^ and the dissection to have been carried 
to the extent shown in Fig. 2 ; the appearance shown in Fig. 8 
is obtained by cutting across the arch of the aorta at the 
junction of its first and second portions, taking the heart 
and pericardium completely and cleanly away, and carefully 
defining the structures which are in contact with it behind. 

The abdominal viscera are supposed to have been previously 
removed. 

In the neck, the incision is carried in the middle line as far 
as the thyroid cartilage ; and the deep fascia, anterior jugular 
veins, and stemo>hyoid and sterno-thyroid muscles are turned 
aside. The thyroid body, with its lower veins and the trachea, 
are to be cleaned, and the innominate veins taken away. 
Lastly, portions of both lungs must be removed, in order to 
show the manner in which the bronchi and pulmonary vessels 
enter their substance. 

The body was that of a middle-aged woman. The thyroid 
was larger than natural, irregular in shape, and had a very 
wide isthmus. 

It will be remarked that the arch of the aorta reaches in 
this case to a somewhat higher level than usuaL The termination 
of the pulmonary artery is no doubt straightened out to some 
extent by the weight of the lungs, but its bifurcation did 
actually occur in this subject, opposite the lower part of the 
bifurcation of the trachea. The phrenic nerves are, it is 
needless to say, quite out of position. A considerable portion 
of the cardiac plexus was removed from the anterior aspect of 
the bifurcation of the trachea. 

The account of the structures now shown will be found 
in connexion with the preceding Plates, and to this account 
A few facts only will be added. 

The dtxius arteriosus, u^ is shown as it passes upwards fxm 
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a spot a little to the left of the point of bifurcation of the 
pulmonary artery, to join the under surface of the arch of the 
aorta, just beyond the origin of the left subclavian artery. Cor- 
sponding to its point of junction with the pulmonary artery there 
was a distinct depression on the inner surface of this vessel. 
The duct or ligament is^ in the adult, a fibrous band ; but in 
rare cases it remains patent, as a perpetuation of the original 
foetal condition, allowing of a constant direct communication 
between the pulmonary and systemic circulations. 

Immediately outside the duct lies the recurrent laryngeal 
nerve, 3, of the left side, and surrounding it are the branches 
of communication between the superficial and deep parts of the! 
cardiac plexus. 

The right and left pulmonary arteries pass almost trans- 
versely outwards, in front of the two bronchi, but behind the 
upper pulmonary veins. After reaching the lungs, they divide 
into branches for the several lobes. The right branch is larger 
than the left, and passes behind the first part of the arch of 
the aorta and the vena cava superior. 

The cesophageal branches , f,f, of the descending thoracic 
aorta are usually four or five in number, and irregular in: 
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PLATE 31. 

This dissection^ which shows the superficial structures at the 
upper and outer aspect of the thigh^ and the relations of the 
superficial muscles to one another and to the great trochanter^ 
was made by means of the following incisions. First, one 
was carried along the whole length of the iliac crest ; and from 
its anterior and posterior extremities vertical incisions were 
made^ the anterior one along the outer border of the thigh 
in its upper thirds the other along the side of the sacrum and 
coccyx and the back of the thigh for an equal distance. The 
lower ends of the two vertical incisions were joined by another 
carried transversely round the outer part of the thigh. The 
cutaneous vessels and nerves were first dissected, and then the 
fascia lata was removed from the surface of the tensor vagins 
femoris, as well as from a small portion of the gluteus medius 
and from the gluteus maximus. 

The fascia lata forms a complete investment to the thigh, 
and sends inwards strong intermuscular septa, which are fixed 
to the bone at the lines of attachment of the muscles. Above, it 
is fixed to the crest of the ilium, the sacrum and coccyx, the great 
sacro- sciatic ligament, the tuber ischii, the arch of the pubes, 
the symphysis pubis, and Poupart's ligament. In the region 
here shown, we find it forming a strong sheath for the tensor 
vaginse femoris; and it receives below the fibres of insertion of this 
muscle. At the outer part of the thigh the fascia is very strong, 
forming what is known as the ilio-tibial band, x , which crosses 
the vastus externus muscle, reaching from the crest of the ilium 
to the external tuberosity of the tibia; this strong band receives, 
not only the insertion of the tensor vaginae femoris, but also the 
greater part of the fibres of the gluteus maximus. Behind the 
vastus externus, the fascia passes inwards across the thigh on 
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the surface of the hamstrings^ 0. At the lower border of 
the gluteus maximus the fascia divides into two parts^ which 
pass one on each aspect of the muscle^ enclosing it in a thin 
sheath ; while at its upper border they unite to form the 
strong white layer, % which covers and gives origin to the 
gluteus medius. - Owing to its great strength the fascia 
late has a considerable effect in modifying the course of an 
abscess^ or the shape of a tumour developed beneath it. 
It has, also, like other strong membranes elsewhere, the 
following important bearing for the surgeon : — An abscess 
originating beneath the fascia may burst through it by a 
imall opening, and then form a second sac in the subcu- 
taneous tissues. After evacuating the subcutaneous part 
of the abscess, if the surgeon do not discover and dilate, say 
with his finger, the opening in the fascia lata, he will leave 
the deeper part with an insufiScient exit, and- may be dis- 
appointed that the suppuration does not stop, or possibly 
continues to extend. . 

The subcutaneous tissue of this region contains a large 
amount of fat, especially over the gluteus maximus, which, in 
lome races and individuals, becomes increased to an inordinate 
atent 

MUSCLES. 



,# 



The ghUeus maximus, A, consists of very coarse bundles of 
fibres directed downwards and outwards, from the back of the 
pelvis towards the upper end of the femur. Its origin is from 
tbe posterior third of the outer lip of the crest of the ilium, 
and from a special narrow rough surface below it ; from the 
lower part of tbe tendon of the multifidus spinas, from the side 
tf the kmg posterior sacro-iliac ligament, from the side of the 
Ittt piece of the sacrum, from the back of the coccyx and from 
ibe su&ce of the great sacro-sciatic ligament. It is inserted 
pirtly into fascia and partly into bone ; the upper fibres end in 
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PLATE 31. 

This dissection^ which shows the superficial structures at the 
upper and outer aspect of the thigh^ and the relations of the 
superficial muscles to one another and to the great trochanter, 
was made by means of the following incisions. First, one 
was carried along the whole length of the iliac crest ; and from 
its anterior and posterior extremities vertical incisions were 
made, the anterior one along the outer border of the thigh 
in its upper third, the other along the side of the sacrum and 
co(k;yx and the back of the thigh for an equal distance. The 
lower ends of the two vertical incisions were joined by another 
carried transversely round the outer part of the thigh. The 
cutaneous vessels and nerves were first dissected, and then the 
fascia lata was removed from the surface of the tensor vaginae 
femoris, as well as from a small portion of the gluteus medius 
and from the gluteus maximus. 

The fascia lata forms a complete investment to the thigh, 
and sends inwards strong intermuscular septa, which are fixed 
to the bone at the lines of attachment of the muscles. Above, it 
is fixed to the crest of the ilium, the sacrum and coccyx, the great 
sacro- sciatic ligament, the tuber ischii, the arch of the pubes, 
the symphysis pubis, and Poupart's ligament. In the region 
here shown, we find it forming a strong sheath for the tensor 
vaginse femoris; and it receives below the fibres of insertion of this 
muscle. At the outer part of the thigh the fascia is very strong, 
forming what is known as the ilio-tibial band, x , which crosses 
the vastus extemus muscle, reaching from the crest of the ilium 
to the external tuberosity of the tibia; this strong band receives, 
not only the insertion of the tensor vaginse femoris, but also the 
greater part of the fibres of the gluteus maximus. Behind the 
vastus externus, the fascia passes inwards across the thigh on 
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the surface of the hamstrings^ 0. At the lower horder of 
the gluteus maximus the fascia divides into two parts^ which 
pass one on each aspect of the muscle^ enclosing it in a thin 
sheath ; while at its upper border they unite to form the 
strong white layer, % which covers and gives origin to the 
gluteus medius. . Owing to its great strength the fascia 
lata has a considerable effect in modifying the course of an 
abscess, or the shape of a tumour developed beneath it. 
It has, also, like other strong membranes elsewhere, the 
following important bearing for the surgeon : — An abscess 
originating beneath the fascia may burst through it by a 
small opening, and then form a second sac in the subcur 
taneous tissues. After evacuating the subcutaneous part 
of the abscess, if the surgeon do not discover and dilate, say 
with his finger, the opening in the fascia lata, he will leave 
the deeper part with an insufiScient exit, and- may be dis- 
appointed that the suppuration does not stop, or possibly 
continues to extend. 

The subcutaneous tissue of this region contains a large 
amount of fat, especially over the gluteus maximus, which, in 
some races and individuals, becomes increased to an inordinate 
extent. 

MUSCLES. 



if 



The gluteus maximus, A, consists of very coarse bundles of 
fibres directed downwards and outwards, from the back of the 
pelvis towards the upper end of the femur. Its origin is from 
the posterior third of the outer lip of the crest of the ilium, 
and from a special narrow rough surface below it ; from the 
lower part of the tendon of the multifidus spinae, from the side 
of the long posterior sacro-iliac ligament, from the side of the 
last piece of the sacrum, from the back of the coccyx and fi*om 
the surface of the great sacro-sciatic ligament. It is inserted 
partly into fascia and partly into bone ; the upper fibres end in 
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a tendon which blends with the fascia lata over the great 
trochanter ; of the lower set of fibres, the deeper and more 
numerous end in a strong thick tendon, which is attached to a 
epecial rough mark on the outermost line derived from the 
linea aspera, whilst the more superficial are, like the upper set, 
inserted into the back of the ilio-tibial band. 

Superficial to the muscle are the integuments, eontainiDg 
the vessels and nerves to be presently described. Beneath it 
are the various structures which are shown in Fig. 1 of the 
following Plate. 

The action of the gluteus maximus is to extend the hip- 
joint, and to assist the external rotators. According to Duchenne 
('^ Physiologic des Mouvements,'^ 1867, p. 380), it does not 
possess the power of abduction which has been often ascribed to 
it. This author also denies that the muscle has any considerable 
function to perform in the maintenance of the erect posture; 
t>ne thing, at least, he thinks is clear, that in standing upright 
the gluteus maximus is perfectly lax. If both muscles be 
galvanised, the lower fibres, whilst approximating the nates, 
draw forwards the coccyx. They are relaxed during the pro- 
cesses of defecation and parturition. 

The gluteus maximus gives shape to the buttock, and 
its lower border marks the gluteal fold. The wasting of 
the large muscular mass becomes apparent to the eye even in 
the early stages of certain diseases, such as that of the hip-joint, 
which cause its functions to be in abeyance. The flattening of 
the buttock and the disappearance of the gluteal fold are thus 
important diagnostic points for the surgeon. 

The tensor vagince femoris, C, the •' membranosns'' of old 
anatomists, is a flat muscle which occupies the outer aspect 
of the thigh, in its upper third, and forms a prominence 
immediately below the anterior superior spine of the iliiim. 
It is attached above to the anterior superior spine, to the outer 
lip of the crest of the ilium at the anterior part, through tie 
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intervention of the fascia over the gluteus medius^ and to a part 
of the notch between the two anterior iliac spines. It becomes 
thin at the lower part^ and after having been directed downwardly 
backwards and outwards^ is inserted into the upper part of the 
ilio-tibial band. By means of this band^ the muscle may 
be said to be inserted indirectly into the outer tuberosity of the 
tibia. It is enclosed in a strong sheath of fascia lata. Its outer 
surface is subcutaneous. Its deep aspect is in contact with 
the anterior borders of the two smaller gluteal muscles imd 
part of the outer surface of the gluteus medius^ and also with 
the vastus externus. Branches of the external circumflex 
vessels lie beneath it^ and the branches of the superior gluteal 
nerve which supply it^ enter its under surface. Its anterior 
edge corresponds to the outer edge of the sartorius and the 
rectus femoris. 

It acts as an internal rotator and weak flexor of the hip ; 
it also assists the action of the upper part of the gluteus 
maximus, by fixing the fascia into which this muscle, is 
attached^ and so enabling it to act upon the whole limb 
instead of on the fascia only. 

The tensor vaginse femoris serves as a valuable landmark 
to the surgeon. Abscesses which have originated beneath the 
two smaller gluteal muscles^ and which are common in connexion 
with disease of the hip-joint, will generally pass forwards to 
the anterior border of the gluteus minimus, and then point 
on one side or the other of the tensor vaginse femoris. 
In connexion with this drawing, the position of the incision for 
excision of the hip may be considered, but the subject will 
be returned to at the end of the description of the following 
Plate. 

ARTERIES. 

The subcntanous arteries in this region are of slight import- 
ance ; they are derived from the lateral branches of the last 
intercostal, a, and the posterior branches of some of the lumbar 
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arteries, b, from the lateral sacral, d, the gluUal, e, the 
sciatic, e, the first perfwatvsg, f, and the s^iperficial circwt^ 
iliac, g. 

NERVES. 

The cutaneous nerves of the buttock are numerous. 

The lateral branch of the last dorsal nerve, 1, pierces the 
fibres of the external oblique a short distance in front of the 
middle of the iliac crest^ and passing downwards over it, is 
distributed to the skin below the anterior half of the crest, 
and around and in front of the trochanter. 

The ilio^hypogastric, which is derived from the first lumbar, 
and belongs to the same series as the last, was not present in 
this subject, and, indeed, is often absent. It appears beneath 
a tendinous arch close to the iliac crest, just behind the last 
dorsal nerve, and is distributed behind it. If the last dorsal 
be small, this nerve may be of a very considerable siae. 

The lumbar nerves, 2, 3, are the external divisions of 
the posterior primary branches of -the upper two or three 
lumbar nerves. They cross the iliac crest, and are distributed 
to the back of the buttock, reaching down as far as the great 
trochanter. 

The sacral nerves, 4, 5, are twigs derived from the posterior 
primary branches of the first four, or of all the sacral nerves. 
They appear by the side of the sacrum, and send small 
branches inwards and outwards in this situation. 

Near the coccyx are several small nerves which have been 
before described — viz., the branch formed from twigs derived 
firom the anterior primary branches of the fourth and fifth sacral, 
which is joined by the coccygeal; the hsemorrhoidal branch of the 
fourth sacral ; and a branch derived from the inferior hsemor- 
rhoidal, or the anterior primary branch of one of the sacral 
nerves, which winds round the edge of the gluteus maximum 
{see Plate 25). 

The small sciatic, 6, sends numerous branches round the 
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edge of the gluteus maximus^ which radiate upwards and out- 
wards from the point at which the nerve crosses the lower 
border of the muscle — viz., one that is immediately below the 
centre of the interval between the tuber ischii and the great 
trochanter. 

The external cutaneus, 7, a branch of the lumbar plexus^ 
lies with some fat^ enclosed in an interval between two layers 
of the fascia lata. It enters the thigh internal to the 
anterior superior iliac spine, and runs vertically downwards, 
sending off posterior branches, 8 , 8, which are distributed to 
the outer part of the thigh and the skin in front of the 
trochanter. 
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PLATE 32. 

Figs. 1 and 2. 

Fio. 1 shows the structures which are covered by the glu- 
teus maximus. The incisions in the skin were almost the 
same as those which were employed in the preparation of the 
last Plate^ but with these differences^ that the anterior incision 
did not pass quite so far forward^ and that the posterior was 
carried from the posterior superior spinous process to the tip 
of the coccyx. After removing the cutaneous vessels and 
nerves^ and cleaning the gluteus maximus, the latter was re- 
flected, and the parts beneath it were carefully cleaned. The 
fascia lata was completely removed from the surface of the 
gluteus medius and the posterior edge of the tensor vagiue 
femoris. A small piece of the external oblique muscle of the 
abdomen was exposed, and a little of the fat from the posterior 
part of the ischio-rectal fossa was taken away. 

Fig. 2 is a deeper view, taken more from the side, of the same 
region. In order to prepare it from the dissection shown in 
Fig. 1, the gluteus medius was taken away, with the vessels 
upon its surface, and the pyriformis was divided and turned 
aside. Then the great and small sciatic nerves, and the 
sciatic and pudic vessels, were similarly treated, the quadratus 
femoris was detached at its insertion and turned inwards, and 
the tendon of the obturator internus was cut, and the ends 
turned inwards and outwards. Lastly, the upper part of the 
vastus externus was shown, by removing the fascia superficial 

to it. 

The reader will easily gather what structures lie beneath the 

gluteus maximus, and no enumeration of them will therefore 

be given. Three bursse are described beneath the gluteus 

' raaximus, one over the great trochanter, another over the vastus 
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extemus^ and a third over the tuber ischii ; only one, that over 
the Tastus extemus. Fig. 1, 6, was found in this subject. This 
was large and distinct, and like similar bursse elsewhere, was 
traversed by numerous irregular bands. These bursse are 
liable at times to be the seat of inflammation, and may then 
become filled with serum or pus. Other bursse are found in 
this region ; one often exists between the gluteus medius and 
the tendon of the pyriformis. Pig. 2, i ; another occurs between 
the two smaller glutei. Fig. 2, ft, close to their insertions, 
and another is found beneath the gluteus minimus, between 
it and the surface of the great trochanter. 

MUSCLES. 

The gltUeus medius, Fig. 1, A, arises from that part of the 
dorsum of the ilium which intervenes between the crest and the 
superior semicircular line above, and the middle semicircular 
line below, its origin extending forward as far as the anterior 
superior spine. It also takes origin from the fascia which is 
superficial to it, in front of the gluteus raaximus. The fibres 
converge towards the great trochanter, the posterior ones being 
directed downwards and forwards, the anterior downwards and 
backwards, and they are inserted into the oblique impression 
which passes from the posterior superior to the anterior inferior 
angle of the outer aspect of the great trochanter. The 
muscle is covered by the fascia lata and the gluteus maximus, 
and the superficial part of the gluteal vessels cross it ,* it rests 
upon the gluteus minimus, and the tendon of the pyriformis, 
and the deep branches of the gluteal vessels and the superior 
gluteal nerves. The anterior border is slightly overlapped 
by the tensor vaginae femoris, and both muscles arise from 
the intermuscular septum passing between them ; as a result 
of which they appear to be very intimately blended together. 
The posterior edge corresponds to the upper edge of the 
pyriformis. 

The muscle abducts the thigh ; its anterior fibres rotate the 
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thigh inwards^ the posterior outwards; but as the toterior set 
of fibres are the more oblique^ and also the more numerous, its 
power of internal rotation is more marked than that of external 
rotation. 

The gluteus minimus, Fig. 2, C, is, like the gluteus medius, a 
radiated muscle. It arises from the interval on the dorsum ilii 
between the middle and inferior semicircular lines. The fibres 
converge^ like those of the gluteus medius^ towards the great 
trochanter. The anterior pass downwards and backwards^ and 
the posterior almost horizontally forwards to the insertion of 
the muscle, or to the anterior border of the great trochanter. 
The muscle is concealed by the gluteus medius and pyriformis, 
and is crossed by the deep branches of the gluteal vessels 
and by the superior gluteal nerve. . It r6sts upon the ilium, 
the reflected head of the rectus, and the hip-joint. Its anterior 
border is parallel to that of the gluteus medius, and lies beneath 
the tensor vaginae femoris. Its action is the same as that of 
the gluteus medius. 

The pyriformis, Fig. 1, B, arises firom the anterior surface of 
the lateral parts of the middle three pieces of the sacrum — t.e.) 
from the grooves which correspond to the second and third 
foramina, and from the ridges which separate these from one 
another, and from those corresponding to the first and fourth 
foramina. It also arises from the deep surface of the great 
sacro-sciatic ligament, and from the upper border of the great 
sciatic notch. The fibres are directed almost horizontally out- 
wards, and are inserted on an impression at the upper border 
of the great trochanter. 

The muscle is covered by the gluteus maximus, and at its 
insertion, by the gluteus medius. By its deep surface, it is in 
relation with the fascia of the pyriformis, with the sacral 
plexus and the branches of the internal iliac artery, and also with 
the gluteus minimus, the back of the ischium, and the hip- 
joint. On the left side the anterior surface of the muscle 
is in contact with the rectum. Its upper border is in 
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relation with the gluteus medius and the gluteal vessels and 
superior gluteal nerve ; its lower with the gemellus superior^ 
the sciatic and pudic vessels and nerve, and the nerve to the 
obturator intemus. Its action is to rotate the thigh out- 
wards, when the hip is extended; to abduct it, when the hip 
is flexed. 

The obturator intemus, Pig, 1, C, Fig, 2, F, is only seen in 
part, in the buttock. It arises from the inner surface of the 
pelvic wall — viz., from the obturator membrane — except a small 
part below, from the tendinous arch beneath the obturator 
vessels and nerve, slightly from the back of the body and 
of the arch of the pubes, but considerably from bone 
behind the obturator foramen ; as it extends up to the 
brim of the true pelvis, and backwards to the great sciatic 
notch. It is attached, in addition, to the obturator fascia 
{vide page 220), covering it, especially where this is fixed to 
the bones, and also to the prolongation of the great sacro* 
sciatic ligament along the arch of the pubes. 

The fibres converge towards the small sacro-sciatic fora- 
men, near which the muscle becomes tendinous on its deep 
surface, and the broad tendon which results, turns at a 
right angle round the smooth surface of the notch. This 
tendon passes outwards towards the great trochanter, and 
after becoming more rounded, is inserted on a special mark 
at the fore part of the inner surface of the great trochanter. 
The tendon begins high up in the substance of the muscle 
by four or five strong bands, unequal in size, which ap- 
pear on the deep surface, and converge towards the small 
sciatic notch. The intervals between these parts of the 
tendon form a number of grooves as it winds round the 
small sciatic notch. Each part has a corresponding groove on 
the cartilage which covers the notch, and between the carti- 
lage and the tendon is a large synovial bursa. Fig. 2, iy. 

In the pelvis the muscle is in contact, externally with the 
bone and obturator membrane, internally with the obturator 
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fascia, and thas it occupies in part the lateral wall of the tnie 
pelvis, and in part the outer wall of the ischio-rectal fossa. 
In the buttock it is covered by the gluteus maximus and 
thd sciatic vessels and nerves; the tendon runs under the 
pyriformis to its insertion. It rests in the groove formed 
for it by the two gemelli and the ischium ; the gemellus 
superior lies along its upper border, the gemellus inferior 
along its lower. Its action is the same as that of the 
pyriformis. 

The gemelli are two small muscles which have been some- 
times described as forming a second head to the obturator 
internus. The gemellus superior^ Pig. 1, D, Pig. 2, C, arises 
from the outer lip of the lower border of the ischial spine; and 
the gemellus inferior^ Pig. 1, E, Pig. 2, H, from the upper and 
back part of the ischial tuberosity ; they are situiated respec- 
tively above and below, but also slightly beneath, the tendon of 
the obturator internus, and they join at their insertion the 
tendon of this muscle. Their action exactly resembles that of 
the obturator internus. 

Bigelow, of Boston, in his work on " The Mechanism of Dis- 
location and Practure of the Hip,^' describes the tendon of the 
obturator internus as dividing into minute pieces which pass 
through the fleshy fibres of the muscle to a bony attach- 
ment round the obturator foramen; and he maintains 
that this gives great strength to the muscle. That the muscle 
is stronger than the other rotators, there can be no doubt; 
and this causes it to play an important part in modifying the 
backward dislocation of the hip-joint. Thus, if the head of 
the bone slip out below the tendon of the obturator internus, it 
will be prevented from rising high on to the dorsum ilii, and 
the sciatic dislocation will result ; if, on the other hand, it have 
escaped above the tendon, the ordinary dislocation on to the 
dorsum ilii will exist. The manner in which it acts in 
increasing the diflScuIty of the reduction of a sciatic dislo- 
cation is also pointed out in the very interesting book above 
mentioned, to which the reader is referred. 
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The obturator ewternus, Fig. 1^ H^ Fig. 2, K, arises from the 
inner half of the cmral surface of the obturator membrane; 
from the anterior surface of the body and horizontal ramus of 
the pubes ; and from the descending ramus of the pubes and 
ascending ramus of the ischium, along the margin of the 
obturator foramen. The fibres pass obliquely outwards and 
backwards, '. converging towards the neck of the femur, round 
the posterior aspect of which they are reflected at an obtuse 
ingle, and, giving place to a strong tendon, are inserted 
into the bottom of the pit on the inner surface of the great 
trochanter. 

The muscle is twisted in its course outwards, so that the 
surface, which looks forwards and downwards in front, is directed 
backward behind. Thus, the superficial aspect is in contact 
with the adductors magnus and brevis and the pectineus 
in front, and with the gluteus maximus and quadratus behind ; 
while the deep surface touches at first the innominate bone and 
the obturator membraue, and then the neck of the femur and 
the hip-joint. The deep part of the obturator nerve perforates 
the upper part of the muscle. Its action is to rotate the 
diigh out in all positions of the hip-joint. It is also said to 
be an accessory flexor of the hip. 

The quadratus femoria^ Fig. 1, F, Fig 2, J, takes origin from a 
special impression on the outer surface of the ischial tuberosity, 
slose to the posterior or lower border of the bone, and is 
inserted into a vertical but somewhat irregular line, called the 
linea quadrati, on the posterior aspect of the femur ; its line 
of attachment above reaches just beyond the posterior inter- 
trochanteric line. The anterior surface of the muscle is in con« 
tact with the obturator externus and the insertion of the psoas, 
the internal circumflex vessels, and the small trochanter ; the 
posterior, with the tendon of the semi-membranosus, the sciatic 
oerves, and the gluteus maximus. The upper border corre- 
sponds with the inferior gemellus, the lower with the wide 
upper border of the adductor magnus. Its action is to rotate 
inwards, the femur outwards. 
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ARTERIlilS. 

The gluteal artery^ Fig. 1, a, Fig. 2, a, is a branch of the 
posterior division of the internal iliac. It leaves the pelvis 
above the pyriformis, and divides at once into a superficial 
(Fig. 1, a) and a deep (Fig. 2, a) branch. The former passes 
backwards between the pyriformis and gluteus medius^ and is 
distributed in the substance of the gluteus maximus, some ofisets 
becoming cutaneous on the buttock and sacrum; the latter 
runs forwards between the two smaller glutei, and divides into 
two main pieces for the supply of these muscles ; one of these. 
Fig. 2, 6, follows the middle semicircular line, and anastomoses 
with the external circumflex, while the other, Fig. 2, c, curves 
downwards and forwards towards the great trochanter, anasto- 
mosing in this region with the internal and external circumflex 
and the sciatic arteries; some branches end in the tensor 
vaginie femoris. 

The sdatiCy Fig. 1, 6, is a branch of the anterior division of 
the internal iliac artery. It leaves the pelvis below the pyri- 
formis muscle, and follows the course of the sciatic nerves to 
the interval between the great trochanter and the ischial 
tuberosity ; it then runs down the back of the thigh with the 
small sciatic neiTe for a variable distance. This artery 
supplies a branch to the back of the sacrum and coccyx, 
called coccygeal, which perforates the great sacro-sciatic 
ligament and supplies many branches to the gluteus maximos ; 
other special muscular branches Fig. 1, c, c, to the ghitcus 
maximus, and the rotator muscles ; a small branch (or branches) 
to the great sciatic nerve, comes nervi ischiadici, Fig. 1, i/ ; a 
small twig to the hip-joint ; culaneous branches to the skin of 
the buttock and thigh ; and an anastomotic branch, which was 
not present in this subject, but which is described as running 
outwards towards the pit on the great trochanter, to anastomose 
with the internal circumflex and gluteal. 

The other arteries seen in this region are, the pudie, Fig. 1^ e. 
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9assiiig ovei the ischial spine to reach the ischio-rectal 
bssa, the terminal branches of the internal circumflex, and 
:he first perforating branch of the profunda. Of the internal 
nrcumflex, Fig. 2, e, two parts are visible, one. Fig. 1, g, 
Pig. 2, /, at the upper border of the quadratus, close to the 
^at trochanter, and the other. Fig. 1, h, Fig. 2, ff, at the 
ower border of the quadratus beneath the great sciatic nerve. 
Fhe former ascends to the pit in the great trochanter, where 
it anastomoses with the gluteal and sciatic arteries ; the latter 
sinastomoses with the first perforating. The first pefforating 
branch of the profunda, Fig. 1, k, Fig. 2, h, pierces the adductor 
magnus near its upper border, and passes through the insertion 
of the gluteus maximus,to which muscle it is chiefly distributed; 
but it may send a few branches to the vastus extemus and the 
fikin. It anastomoses with the internal, and possibly with the 
external, circumflex arteries. 

NERVES. 

The full account of the great and small sciatic nerves will 
be reserved till the description of the back of the thigh is 
reached. The course of these nerves is from the great sacro- 
sciatic notch, at first downwards and outwards, and then ver- 
tically downwards, towards the interval between the great tro- 
chanter and the ischial tuberosity. The great sciatic nerve 
is covered by the gluteus maximus, and rests upon the ischium, 
the obturator intemus and gemelli, the quadratus, and the 
adductor magnus. The small sciatic nerve supplies, in this 
region, numerous cutaneous branches, one of which, the 
if\ferior pudendal. Fig. 1, 4, passes to the perinseum, while 
others go to the back of the thigh, and others (Plate 31) to 
the skin over the gluteus maximus ; it also furnishes in some 
cases the following : — The inferior gluteal, Fig. 1, 2, springing 
from the small sciatic, or independently from the sacral plexus 
(Plate 25, Fig. 1), and divides into a number of branches, which 
enter the gluteus maximus and supply it. 

Godlee's atlas. z 
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The superior gluteal nerve, Pig. 2, 2. For it» sooroe kc 
Plate 25, Fig. 1, p. 234. It enters the bnttock vith the 
gluteal artery, and runs outwards between the two gluteal 
muscles, to both of which it supplies branches. One branch, 4, 
passes, generally beneath a slip of the gluteus minimus, to enter 
the deep surface of the tensor vaginae femoris. 

The following branches of the sacral plexus also make their 
appearance in this dissection. The pudic, Fig. 1, 8, Rg. 2, 7, 
with its accompanjring artery, is seen as it crosses the ischial 
spine. One of its branches. Fig. 1, 7, Fig. 2, 8, the inferior 
hamorrhoidal, is often separate from the main trunk, and lies 
alongside it in this situation. It is seen beyond the small 
sacro-sciatic notch in the perinseum in Fig. 1. 

The nerve to the obturator internus, Kg. 2, 9, runs parallel 
to the pudic, and slightly external to it, and disappears by 
piercing the fibres of the obturator intemus muscle. It 
usually furnishes the following branch. 

The nerve to the superior gemellus, Fig. 2, 10, a minute twig 
lying underneath the great sciatic nerve. 

The nerve to the inferior gemellus and quadratus, Fig. 2, 11, 
springs from the front of the sacral plexus and passes beneath the 
superior gemellus to supply a twig to the inferior gemellus^ 
Fig. 2, 12, and another to the hip-joint. Fig. 2, 14; it breaks 
up into a number of branches. Fig. 2, 13, 13, for the supply of 
the quadratus. 

We have seen in various dissections, branches of the posterior 
primary divisions of the sacral nerves; the accompanying woodcut 
may be taken as a moderately typical representation of their 
arrangement. Immediately after emerging from the posterior 
sacral foramina, these nerves are joined together in a series of 
loops, the first receiving a descending branch from the last 
lumbar, and the fifth sending down a similar one to the coccy- 
geal or sixth sacral nerve. From these loops or from the nerves 
themselves, near their exit, small internal branches are given off 
to the multifidus spinse. The arrangement of the fifth sacral is 
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precisely oimilar to that of the others except that it emergea 
beneath the ligameot uuitiag the comn of the coccyx to the 
sacrum, and that no internal branch is, as a nile, to bediacovered. 




PnUrior Primary Branthe* af SacnU and Cooegyati Nenct. 

hi, FiftbLnmbM'. 

1 t, First Sacral (internal branch). 1 €, Pint Sacral (eilernal branch). 

3 I, Second „ „ „ S <, Second ,, „ „ 
Si, Third „ ,, „ a e, Third ., „ 

4 i. Fourth,, ,, ., it. Fourth „ „ 

t a, A Braoch from the Anterior Primary Branch of Foniili 3aoraL 

S, Fifth Sacral. 

0, Coccygeal Nerve or Sixth Sacral {nndividod). 

5 a. Anterior Primary Branch of CoccygeaL 
Op, Fotterior „ „ „ 

4 6 a. Trunk formed by the Union of parts of the Anterior Pritniuy Branchea 
of the Fourth, Fifth, and Siitb tor Coccygeal) Sacral Nerrea. 

The coccygeal nerve emei^ee firom the lower end of the sacral 
canal, runs internal to the coma of the coccyx, and divides 
into an anterior and a posterior division ; the latter, which 
corresponds to the series of nerves under discussion, after being 
joined by the descending part of the posterior branch of 
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the fifth sacral^ sends a few small twigs outwards; the 
anterior division turns forward round the lower border of the 
first piece of the coccyx, and joins the trank formed by twigs 
from the anterior primary divisions of the fourth and fifth 
sacral nerves. After joining in these loops near the sacral 
foramina^ the upper four nerves pass outwards^ and join in 
another series of loops beneath the most superficial layer of 
the great sacro-sciatic ligament, from which are given off 
cutaneous branches to the buttock. 

Many different incisions have been recommended for the 
operation of excision of the hip, which it would be out of 
place to enumerate here. Most of them involve the tissues 
above, and somewhat behind, the great trochanter. One of 
the commonest, for example, begins at a point midway between 
the anterior superior iliac spine, and passes in a curve, the 
convexity of which is backwards, behind the great trochanter, 
extending downwards for a variable extent. Through such an 
incision the upper part of the neck of the femur and the outer 
part of the great trochanter may easily be reached. It will 
be obvious, from a study of this and the preceding Plates, that 
while the insertions of the gluteal muscles will be more or less 
interfered with, there is no vessel or nerve of any consequence 
which is liable to injury. 

A bony landmark for the gluteal artery is sometimes required. 
The posterior superior spine of the ilium is easily felt; the 
posterior inferior spine is about an inch and a half lower dowOj 
and marks the commencement of the great sciatic notch, 
through the upper part of which the gluteal artery makes its 
appearance. The position of emergence of the great sciatic 
nerve may also be readily ascertained by reference to these two 
points, the width of the pyriformis separating it from the 
gluteal artery. 
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PLATE 33. 
Fig. 1. 

This dissection illustrates the cutaneous vessels and nerves of 
the front of the thigh, and the anatomy of Scarpers triangle. 

An incision was made on the front of the thigh from the 
middle of Poupart's ligament to the middle of the patella ; and 
this was crossed at the upper extremity by one running along 
Poupart's ligament from end to end, and below by a transverse 
one, which half encircled the limb. The cutaneous vessels 
and nerves were carefully dissected, and the superficial 
fascia was completely removed, so as to expose the fascia 
lata. The fascia lata was then taken away in the upper third 
of the thigh from an area bounded externally by the outer 
border of the sartorius, internally by the inner border of the 
adductor longus, and above by Poupart's ligament. Lastly^ 
the fat, cellular tissue, glands and crural sheath, were 
removed from Scarpa^s triangle, so as to expose the structures 
contained in this space. 

ARTERIES. 

The cutaneous arteries of the front of the thigh are derived 
from the femoral. At the upper part are fo\ir named branches, 
the superficial epigastric^ d, the superficial circumflex iliac^ e^ 
the superficial external pudiCyfy and the deep external pudic, g. 
These have been previously described at p. 187. The superficial 
branch of the anastomotic (Plate 36, Fig. 2, &), accompanies the 
saphenous nerve. 

VEINS. 

The superficial veins of this region join the internal saphenous , 
/3. This large vein runs from the hinder and inner part ot 
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the knee upwards to the saphenous openings through which it 
passes to join the femoral vein. 

The saphenous vein is often varicose. The varicosity may 
affect the lower part^ or the whole^ of the vessel ; or occasion- 
ally^ it consists of a single dilatation over the saphenous open- 
ing. The latter condition bears a certain resemblance to a 
femoral hernia^ from which^ however^ it may easily be distin- 
guished by the fact that^ after reduction^ the swelling re-esta- 
blishes itself while pressure is maintained over the saphenous 
opening ; and also by the bruit which is transmitted to the 
finger if placed upon the tumour when the patient coughs. 

The fascia lata is described at p. 190 and p. 276. 

NERVES. 

The cutaneous nerves of the front of the thigh are derived 
in part from two branches of the anterior crural : the middle 
and internal cutaneous ; and in part from the following branches 
of the lumbar plexus : the external cutaneous^ the genito- 
crural^ the ilio-inguinal^ and sometimes the superficial part of 
the obturator. 

The external cutaneous, 9, is derived from the second^ or 
the second and third lumbar nerves^ and enters the thigh bf 
passing beneath Poupart's ligament near the anterior superior 
spinous process of the ilium. Its course is vertically down- 
wards^ and it is found with some small cutaneous vessels and 
some fat^ between two layers of the fascia lata. It soon divides 
into two branches — ^the posterior and the anterior ; the former 
reaches the outer part of the buttock and the back of the 
outer part of the thigh ; the latter runs vertically downwards 
to end in the plexus patellse. This nerve often enters the 
thigh at a point considerably nearer the vessels than that 
indicated above ; it often^ as was the case in the subject froin 
which the drawing was made^ supplies a large branchy 6^ which 
takes the place of the outer piece of the middle cutaneous. 
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The crural branch of the ffenito-cmral, S, enters the thigh 
in the crural sheath^ and becomes cutaneous by piercing this 
structure^ and the fascia lata^ just below Poupart's ligament 
and immediately outside the femoral artery. It is directed 
downwards^ but it sends branches inwards and outwards^ and 
joins the middle cutaneous. It supplies the skin of the middle 
of the upper half of the thigh. 

The iHO'inguinal, 10^ a branch of the first lumbar nerve^ 
emerges with the spermatic cord through the external abdo- 
minal ring^ and sends small twigs to the upper and inner parts 
of the thigh, and to the scrotum or labium. 

The middle cutaneous, 5, a branch of the anterior crUral, 
supplies two large branches (in this case the outer, 6, came 
from the external cutaneous), which run down the middle of 
the front of the thigh as far as the knee, and help in the 
formation of the patellar plexus. These nerves pierce the 
fascia in the upper third of the thigh, and one, as will be 
afterwards seen, generally perforates and supplies the 
sartorius muscle. 

The internal cutaneous, 2, crosses the femoral artery in 
Scarpa's triangle as one or two trunks. Its first cutaneous 
branch is a slender twig, 3, appearing in the line of the vessels 
about the apex of Scarpa's triangle, and running down as far 
as the middle of the thigh. The large anterior branch, 4, 
perforates the fascia lata about the middle, and runs down to 
the knee, where it joins in the plexus patellse. The posterior 
branch. Fig. 2, 8, pierces the fascia lata in the lower third of 
the thigh, and runs down to supply the skin at the inner and 
back part of the knee, occupying a position behind that of the 
internal saphenous nerve. (Plate 86, Figs. 1 and 2.) 

The internal saphenous, Plate 36, Fig. 2, 5, can hardly be 
reckoned amongst the cutaneous nerves of the thigh. Its 
patellar branch, Plate 86, Fig. 2, 4, pierces the sartorius muscle 
in company with a twig from the anastomotic artery, and runs 

A A 2 
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down to the knee-joint parallel with, but slightly behind, the 
anterior branch of the internal cutaneous, which it joins. 
Ultimately, it turns forwards at the level of the patella, to join 
in the formation of the patellar plexus. The course of the 
saphenous nerve through the thigh will be seen in Fig. 2, and 
its final distribution will appear in the dissections of the leg. 

The size of the nerves just enumerated varies considerably, as 
they often more or less replace one another. The genito-crural, 
for example, is often very minute ; at other times it may be con- 
siderably larger than it was here found to be. The obturator 
nerve always joins the posterior branch of the inteiiial cutaneous, 
and may take its place, in part, or altogether. 

The plexus patella, formed by the union of the external, 
middle and internal cutaneous, with the patellar branch of the 
saphenous, in front of the knee, is shown in Plate 36, Fig. 2. 

Scarpa's triangle is the name applied to the hollow between 
the muscles at the upper part of the thigh. It is a hoUow 
triangular pyramid flattened from before backwards, the base of 
which is directed upwards, and corresponds to the interval 
between Poupart's ligament and the subjacent muscles. The 
apex is formed by the meeting of the inner borders of the 
sartorius and the adductor longus, and is situated at the 
junction of the upper and middle thirds of the thigh. Of the 
three sides, the outer is formed by the psoas and iliacus ; and 
the inner by the pectineus and the adductors longus and breris, 
the latter, however, appearing only to a very slight extent 
between the two muscles which are in front of it; the 
anterior wall consists of the fascia lata. 

In this space are contained the femoral vessels enclosed in 
the crural sheath {see p. 191), the vein lying at first internal 
to the artery, but afterwards being behind it. The artery 
disappears beneath the sartorius, external to the apex of the 
triaoglc; it gives ofi" the profunda and some superficial branches 
in this part of its course. Outside the artery, and separated 
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from it by some fibres of the psoas muscle^ is the anterior 
crural nerve, which breaks up into its various branches whilst 
it lies in Scarpa^s triangle, one of which, the internal cutaneous, 
is seen to cross the artery, while another, the nerve to the 
pectinens, passes behind the vessels. The remaining space is 
filled by a large quantity of loose fat and some lymphatic 
glands. 

The exact relations to one another of the important 
structures occupying this space, must of course be borne 
carefully in mind diiring the performance of operations for the 
removal of tumours of this region, or for the relief of the 
stricture in a case of obturator hernia. The question of the 
ligature of the femoral artery will be referred to when the 
whole course of this vessel has been described. 

Reference has already been made (p. 173) to the course 
which is taken by a psoas abscess which descends into 
Scarpa's triangle. It will be remembered, that if it points 
at the inner part of the thigh, the femoral vessels lie over the 
middle of the sac. 

The lymphatic glands which are arranged along the course of 
the femoral vessels, draw their supply of lymph from the whole of 
the lower extremity, with the exception of the buttock, whence 
the lymphatic vessels pass, for the most part, to the series of 
glands along Poupart's ligament. 



Fig. 2. 

The dissection shown in Fig. 2 was made from the pre* 
ceding, by removing the fascia lata and all the cutaneous 
nerves, except those derived from the internal cutaneous, the 
internal saphenous, and the obturator ; and afterwards taking 
away the greater part of the sartorius and cleaning the structures 
thus exposed. Almost the whole of the aponeurosis which 
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forms the roof of Hunter's canal was removed, so as to exhibit 
the structures which occupy this space. 

The 8artoriu8 is partly shown in this Plate, Pig. 1, A, Fig. 
2, A, and partly in Plate 36. It arises from the anterior 
superior spine of the ilium, and from the upper half of the 
notch that intervenes between the two anterior iliac spines. 
It is tendinous at its origin, but the tendon soon gives place to 
a flat muscle from two to three inches broad, which is directed 
at first downwards and inwards, then perpendicularly down- 
wards, and at last, near its insertion, where it again becomes 
tendinous, almost horizontally forwards, towards the tubercle 
of the tibia. The tendon of insertion is thin and broad, and 
is attached to the upper part of the inner surface of the tibia, 
partly to a vertical line on a level with, but internal to, 
the tubercle, and partly to a horizontal line running 
backwards from the upper extremity of the former. The 
muscle is subcutaneous in its whole extent. It rests upon tbe 
tensor vaginae femoris, the rectus, the iliacus, on branches of 
the anterior crural nerve, and on the femoral vessels with 
many of their branches, the vastus intemus and the adductors 
longus and magnus; and its insertion covers the tendons of tbe 
gracilis and the semitendinosus, and is in contact with tbe 
internal lateral ligament of the knee-joint. The patellar biancb 
of the saphenous nerve, and often a branch of the middle 
cutaneous nerve, perforate the muscle. Its action is to flex the 
hip and tne knee, imparting to the thigh a rotation outwards, 
and to the tibia a rotation inwards. A bursa is found between 
its tendon of insertion and those of the gracilis and semi- 
tendinosus. 

The triceps extensor cruris consists of three parts — the rectus, 
the vastus exteruus, and the vastus internus. 

The rectus femoris , I, is a penniform muscle. It arises by 
two strong tendinous heads, one of which is attached to a mark 
at the upper part of the acetabulum ; and the other to tbe 
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anterior inferior spinous process of the ilium. From the 
union of these two heads there results a strong tendon, which 
runs down on the anterior surface and in the middle of the 
muscle, as far as the middle of the thigh. From this tendon 
the muscular fibres diverge, and form a thick fleshy belly, 
which ends below in another very strong tendon. This lower 
tendon extends upwards a considerable distance on the pos- 
terior surface of the muscle, and is attached below to the 
upper border of the patella, after blending with the tendons of 
the two vasti from both of which it receives some fleshy 
fibres. It sends a thin fibrous layer downwards over the 
anterior surface of the patella to join the ligamentum patella. 
The rectus is covered above by the sartorius, the tensor vagime 
femoris, and the gluteus minimus ; below it is uncovered by 
muscle. It rests upon the vastus internus, the vastus extemus, 
and the hip-joint. 

The vastus extemusj J, arises from the highest part of the 
anterior surface of the femur in the angle between the anterior 
border of the great trochanter and the commencement of 
the spiral line, from the root of the great trochanter, 
from the posterior surface of the bone outside the line 
leading from the great trochanter to the liuea aspera and 
the upper half of the linea aspera itself, and also from the 
intermuscular septum. The origin is about three-quarters of 
an inch wide at the upper part, and about a quarter of an inch 
wide at the lower. The muscle is tendinous on the outer 
surface above, and becomes tendinous on its under surface below. 
Its fibres are directed downwards and slightly forwards, and 
it is inserted into the tendou of the rectus and into the upper 
and outer part of the patella ; from the outer border is given 
off a fibrous expansion which blends with the capsule of the 
knee-joint. It is covered above by the tensor vagiase femoris 
and the aponeurotic insertion of the gluteus maximus, but for 
the rest of its extent it is subcutaneous ; it rests upon the 
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vastus interDus and the femur^ and upon some brancbes of 
the external circumflex vessels. Below, it is intimately blended 
with the outer part of the vastus interuus. 

The vastus intemus, H, arises from the anterior, inner aud 
outer surfaces of the upper three-fourths of the femur, in the 
following way. Internally, it reaches the inner lip of the linea 
aspera and the lines prolonged from it upwards to the spiral 
line, and downwards to the line passing to the internal condyle; 
externally, its origin is bounded by the line leading from 
the external condyle to the linea aspera, by the lower half of 
the outer lip of the linea aspera, and by a line drawn parallel 
to, but a short distance in front of, the line of attach- 
ment of the vastus externus ; it also arises from the tendons of 
the adductors longus and magnus. It is not, however, attached 
to the whole of the space included between these limits, 
for if the rectus be turned down from it, an interval will be 
seen in the tendon of the vastus intemus, which if followed up 
will be found to separate the muscle into two tolerably distinct 
parts (formerly described as vastus internus and crureus), 
see Plate 34, Fig. 1. The origins of these parts blend 
above, but are separated almost as high as the spiral line 
by an interval half an inch or more in width, along the 
inner surface of the femur, to which no muscle is 
attached. The inner origin forms a narrow vertical band; 
the outer is much broader, but is interrupted by oblique lines 
from which no muscular fibres take origin. — The central 
fibres are directed vertically downwards ; the inner obliquely 
downwards and forwards above, almost horizontallv for- 
wards below; the outer fibres are also directed downwards 
and forwards. Some of the muscular fibres end on the 
tendon of the rectus, the rest unite in a broad tendon which 
in part blends with that of the rectus, and is in part 
attached beneath it, to the upper and inner borders of the 
patella; it also sends, like the vastus externus, a fibrous 
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expansion to the capsule of the knee-joint. The muscle rests 
upon the femur^ and superficially it is in contact with the 
vastus externus^ the rectus, the sartorius, the femoral vessels, 
the iliacus, the pectineus, the adductor longus and adductor 
magnus ; branches of the anterior crural nerve and external 
circumflex vessels cross it. 

The ligamerUum paielite is the common tendon of insertion 
for the whole of the triceps extensor. This is much stronger than 
any of the tendons which have been already described ; it is 
attached above to the apex and lower border of the patella, and 
below to the lower part of the tubercle of the tibia. It is 
covered by the anterior part of the capsule of the knee, to 
which articulation it stands in the place of an anterior 
ligament. 

Beneath the vastus internus is a small muscular slip, 
the subcruretis, Plate 34, Fig. 1, A', which takes origin 
from the lower part of the anterior surface of the femur, 
and is inserted into the synovial membrane of the knee- 
joint. 

The action of the triceps is to extend the knee-joint, but the 
rectus has in addition the power of flexing the hip. 

Of the adductors, two are now pretty fully visible, the other 
members of this group will be described in connection with the 
following Plate. 

The pectineus, C, arises from the pectineal line, and from 
the posterior part of the triangular surface in front of it. The 
fibres are directed downwards, outwards, and backwards, and 
are inserted behind the psoas and iliacus, into the upper half of 
the line leading from the small trochanter to the linca aspcra. 
The muscle is crossed by the femoral and profunda vessels ; it 
rests upon the pubes, the pubio- femoral ligament of the hip- 
joint, the obturator externus, and the adductor brevis, and 
part of the obturator nerve. Its outer border corresponds to 
the psoas, its inner is separated by a narrow triangular interval 
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from the adductor longus. The muscle acts as an adductor of 
the thigh^ and a flexor and rotator out of the hip. 

The adductor longus, D, arises from a somewhat triangular 
impression^ included in the angle between the crest and sym- 
physis of the pubes. The origin consists of a strong roundish 
tendon, which soon becomes wider and flattened, and gives 
place to a triangular muscle^ which passes downwards and 
outwards, and somewhat backwards, and again becoming 
tendinous it is inserted into the whole length of the 
inner lip of the linea aspera. The aponeurotic insertion is 
intimately blended with the vastus intemus and the adductor 
magnus. It is crossed by the sartorius, and by the femoral 
vessels and the saphenous and internal cutaneous nerves, and 
is overlapped by the vastus intemus. It rests upon the 
adductors brevis and magnus, on the profunda vessels, and on 
branches of the obturator nerve. Its outer edge almost cor- 
responds with the pectineus, its inner edge in the upper part 
touches the gracilis. The muscle acts as an adductor of the 
thigh, and a flexor and rotator out of the hip-joint. 

Uniting the vastus intemus with the conjoined tendons of the 
adductors longus and magnus is an aponeurotic layer, f, the 
femoral aponeurosis, which completes with these muscles a canal 
called Hunter's canal. The aponeurosis has a distinct free lower 
margin, from beneath which the internal saphenous nerve and 
the superficial branch of the anastomotic artery make their 
appearance; above, it becomes much thinner and gradually dis- 
appears. The canal is triangular in transverse section, and con- 
tains the femoral vessels and the internal saphenous nerve. 

ARTERIES. 

The femoral artery, b, occupies the upper three-fourths of the 
thigh, entering it beneath Poupart's ligament, and leaving it 
by passing through the opening in the adductor magnus. Iti 
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direction will be indicated on the surface of the limb by 
drawing a line from a point midway between the anterior 
superior spine of the ilium and the symphysis pubis, down« 
wardd to the tuberosity on the inner condyle of the femur, 
when the thigh is abducted, slightly flexed and rotated out. 
It is divided, for the sake of description, into two parts : the 
upper, the superficial femoral, contained in Scarpa^s triangle ; 
the lower or deeper, contained in Hunter's canal. 

The superficial femoral is about four inches long, and is 
enclosed, in the upper part of its extent, by the crural sheath 
(Plate 20, Fig. 1, p. 191). It is covered only by the integumental 
structures, and is crossed by one or two branches of the internal 
cutaneous nerve, and by some superficial veins. It lies over 
the psoas and the pectineus muscles, but is separated from the 
latter by the profunda vessels, and partly by its own vein and 
the small nerve to the pectineus. The anterior crural nerve 
lies to its outer side, separated from it by a few fibres of 
the psoas, and the femoral vein is behind it at the apex of 
Scarpa's triangle, but is in close contact with its inner side 
near Poupart's ligament. 

The deep part of the artery is contained in Hunter's canal, 
and is longer than the superficial portion. It is covered by 
the femoral aponeurosis, by the sartorius, and by the integu- 
ments ; and is accompanied by the internal saphenous nerve, 
which crosses it obliquely from without inwards. It rests upon 
the adductors brevis, longus, and magnus, and upon its own 
vein, which appears slightly to its outer side, near the opening 
in the adductor magnus. To the outer side of the artery is the 
vastus internus. 

In Scarpa's triangle the femoral artery gives off four 
superficial branches (shown in PL 19, Fig. 1, pp. 186, 
187), and also the profunda, ff, which will be described in 
connection with the following Plate. In Hunter's canal 
cutaneous branches arise from its inner side, and muscular 
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branches to the sartorius and adductors; and from its outer 
side a scries of large muscular trunks are given off,* which run 
downwards and outwards in the substance of the vastus 
internus, and supply cutaneous twigs to the front of the thigh ; 
close to its termination the following named branch appears, 
which may be looked upon as the lowest of this series. 

The anastomotica magna (Plate 84, Fig. 1, q, r,) leaves the femo- 
ral trunk near the opening in the adductor magnus, and divides 
immediately into a superficial and a deep branch. The former, 
k, usually appears with the internal saphenous nerve, from 
beneath the free border of the aponeurosis forming the roof of 
Hunter's canal, and accompanying the saphenous nerve for 
some distance, is distributed to the inner part of the knee 
and the upper and inner part of the leg. The deep branch 
(Plate 34, Fig. 1, q) runs vertically downwards in the fibres of 
the vastus internus, along the tendon of the adductor magnus, 
accompanied usually by a small articular twig from the nerve 
to the vastus internus, as far as the inner side of the knee- 
joint, where it anastomoses with the other articular arteries in 
this situation. It sends a transverse branch across the front of 
the lower part of the femur to anastomose with a correspondiug 
branch of the upper external- articular branch of the popliteal 
artery. 

The femoral artery is usually ligatured either just below the 
apex of Scarpa's triangle, or at the lower part of Hunter's canal. 
In the former case, an incision three or four inches long is 
made in the course of the vessel through skin, and superficial 
and deep fasciae, the central point of which should be four 
inches below Poupart's ligament. The fascia lata is then 
raised from the sartorius until the inner border of the muscle 
is exposed, when this is pulled outwards with a blunt hook or 



* One of these, i, is often found just below the point at which the ligature is 
usually applied. Tlie size and number of these muscular branches varies in* 
vei-sely with the size of the profunda. 
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retractor, aud the position of the vessel accurately determined 
with the finger-tip. It only remains to make a small opening 
in the sheath of the artery^ and pass the needle from the outer 
side. In tying the femoral artery in Hunter's canal^ an 
incision is made of the same length and on the same line^ or 
rather farther inwards^ and the mid -point of which should be 
about half-way down the thigh. After dividing the skin and 
fasciae the sartorius is exposed^ when the fascia lata is so 
raised as to expose the outer border of the muscle^ which is then 
pulled inwards. A free incision* is made in the femoral 
aponeurosis, and a small opening in the sheath of the artery^ 
after which, as in tying the superficial femoral^ the needle is 
passed from the outer side, the object in both cases being to avoid 
the vein, which it must be remembered is in very close proximity 
to the artery. In the lower operation the surgeon must take 
care not to include the saphenous nerve in the ligature. The 
upper ligature is applied below the apex of Scarpa's triangle^ 
because this is the first point which is certain, or almost 
certain, to be below the origin of the profunda artery, which 
vessel arises occasionally as low down as four inches below 
Poupart's ligament ; but if an aneurism occur in the femoral 
trunks it may be necessary to tie the vessel in the upper part 
of Scarpa's triangle. 

VEINS. 

The femoral vein, o, lies at first behind its companion artery 
and slightly to the outer side ; at the upper part it passes to 
the inner side. It receives numerous muscular tributaries^ 
as well as i\ie profunda vein, y, and the internal saphenous, /3. 

NERVES. 

The anterior crural, 1, is derived from the lumbar plexus. 
As it passes beneath Poupart's ligament it is embedded between 

* If this incision be not a free one and suppuration occur, pus may be con- 
ducted by the aponeurosis down into the ham and much mischief resiut. 
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the psoas and iliacas muscles. The nerve immediately breaks up 
into a number of cutaneous and muscular branches, of which the 
former, with the exception of the internal saphenous, as a 
rule, leave the trunk in front of the latter. 

The middle cutaneous, 4, and internal cutaneous, 2, 3, have 
been described, p. 295. The internal saphenous, 5, is now seen to 
approach the femoral artery near the apex of Scarpa's triangle, 
and to cross the vessel in Hunter's canal. As it leaves 
Hunter's canal it gives oflF one or two twigs, 6, 6, which enter 
into a loose plexus beneath the sartorius with the posterior 
branch of the internal cutaneous, 3, and the cutaneous branch 
of the superficial part of the obturator, 14. 

The muscular branches to the sartorius are derived from the 
middle, or sometimes the internal, cutaneous. The branch or 
branches to the pectinetis, 11, pass beneath the femoral artery, 
and are often given off together with the internal cutaneous. 
The other muscular branches, 8, 9, 10, supply the rectus, the 
vastus intemus, and the vastus extemus. From the nerve to 
the vastus extemus is generally given off a small articular 
twig which runs downwards along the anterior border of the 
muscle to the knee ; and from the nerve to the vastus intemus 
arises a similar small twig which usually accompanies the deep 
branch of the anastomotic artery; but the position of these 
nerves is not constant. 
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PLATE 34. 
Fig. 1. 

The dissection for this drawing was made from one carried to 
the same point as that shown in Fig. 2 of last Plate in the 
following way. After removing the remains of the femoral 
aponeurosis and the nerves which cross the femoral vessels^ the 
latter are to be cut below the origin of the profunda and above 
the opening in the adductor magnus, and the intervening por- 
tion taken away. The upper part of the vessels — i,e,, that 
between the origin of the profunda and Poupart's ligament — 
is also to be taken away in order to show more clearly the 
psoas and the internal circumflex artery. The rectus is then 
removed, the vastus externus is separated from the vastus 
intemus, and then the inner part of the vastus internus* was 
taken away, the nerves to the rectus and vastus internus 
being divided^ and the muscular branches of the anterior crural 
nerve are dissected out, with the three divisions of the external 
circumflex artery. Lastly, the pectiueus and the adductor 
longus are to be divided, and in great part removed, their cut 
ends being turned out of the way, and in this manner exposing 
the adductors brevis and magnus and the obturator extemus 
in part, the profunda vessels and their perforating branches, 
the whole of the superficial part of the obturator nerve, and 
some of the branches of the deep part. 



* If the tendon of the rectus be raised from the combined aponeurosis of the 
vastus internus and extemus, a small itUervcU in the latter will be found near 
the upper and inner angle of the patella. If the knife be introduced into this 
and the muscle divided above it, an interval will be found in the muscle corre- 
sponding to a broad piece of the femur from which no muscular fibres arise. 
The inner part is the vastus internus proper, the outer part the cmreus ; in the 
8|>ace between the two is seen the inner part of the subcrureus and a nerve 
Jessing down to supply it. 
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MUSCLES. 

The adductor brevis, "E, has a fleshy and tendinous origin 
from the body of the pubes between those of the gracilis and 
that of the obturator externus. The fibres pass downwards 
and outwards^ the muscle widening as it descends^ and it is 
inserted behind the pectineus into the whole of the line lead- 
ing from the small trochanter to the linea aspera. In front 
of the adductor brevis are the adductor longus^ the pectineus, 
and the superficial part of the obturator nerve> and it enters 
partly into the formation of the inner side of Scarpa's triangle;* 
the posterior surface touches the obturator extemus, the 
adductor magnus^ branches of the internal circumflex vessels, 
and the deep part of the obturator nerve. Its action is tliat 
of a flexor and adductor of the hip-joint. 

The adductor magnus, F, arises from the outer edge of the 
rami of the ischium and pubes external to the origins of the 
adductor brevis and gracilis and internal to that of the obtu- 
rator extemus^ it is also attached to the lower part of the 
ischial tuberosity. It is inserted into the femur along the line 
which leads downwards from the lowest part of the insertion 
of the quadratus femoris to the linea aspera^ to the middle lip 
of the linea aspera, and to the line leading from the linea aspera 
to the internal condyle as far as the groove for the femoral 
vessels ; below this groove it is attached by a thin aponeurosis 
to the greater part of that which remains of the line leading 
from the linea aspera to the internal condyle, and also by a 
strong tendon to a tubercle upon the inner condyle of the 
femur. The origin from the rami of the pubes and ischium is 



* The origins of the adductor longas and pectineus touch one another at the 
pubic spine, their insertions are separated by the lower half of the line leading 
from the linea aspera to the small trochanter ; there is thos a triangular pieoea 
the anterior surface of the adductor brevis uncovered by either of these mosclei) 
and it is the inner part of this which forms the floor of Scarpa's triangle. 
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by fleshy and tendinous fibres, and these spread out in a fan- 
shape, and are principally inserted into the linea aspera and 
the line above it. The origin from the tuber ischii is chiefly 
tendinous ; the fibres of this part of the muscle are almost 
vertical and end for the most part in the strong tendon which 
passes down to the inner condyle of the femur. The insertion 
of the anterior part of the muscle is tendinous in front, where 
it is closely united to the adductors longus and brevis and 
to the vastus intemus, but it is fleshy behind. It presents 
several openings close to the femur for the passage of the per- 
forating arteries, the highest of which is the most distinct ; at 
the lower part, is a large opening for the passage of the femoral 
vessels, the inner side of which is formed by the strong vertical 
tendon, and the outer by the femur and the vastus intemus. 

In contact with the anterior surface are the adductors brevis 
and longus, the profunda and femoral vessels, and fche long 
saphenous and obturator nerves ; near the condyle of the femur, 
the vastus intemus is in front of the tendon of the adductor 
magnus, and may almost be said 4;o take origin from it. The 
posterior surface of the muscle is in contact with the gluteus 
maximus and the hamstrings, and with the great sciatic nerve. 
Its upper border is thick, and is in relation first with the 
obturator extern us and then with the quadratus femoris, the 
transverse branch of the internal circumflex artery crosses 
over it ; its inner border is partly subcutaneous and is partly 
in contact with the gracilis, and partly with the sartorius. 

The principal action of the muscle is that of an adductor of 
the thigh ; the anterior or upper part of it will also flex the 
thigh and rotate it out. The posterior or lower part, which 
may almost be looked upon as belonging to the same class as 
the hamstrings, extends the hip and may rotate the thigh 
somewhat inwards. 

The anterior surface of the obturator extemus, N, the inser- 
tion of the psoas and ilia(ms, L and M, and the arrangement of 
the two parts of the vastus intemus, A, A, and their relation 
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to the stibcrureus, A', are shown in the drawing. The descrip- 
tion of these muscles will be found elsewhere. 



ARTERIES. 

This dissection displays the profunda, I, and some part of each 
of its branches. The profunda arises from the outer and poste- 
rior aspect of the femoral trunks usually at a distance of about 
an inch and a half from Poupart^s ligament ; but the point of 
its commencement varies considerably, sometimes it may spring 
fit)m the external iliac artery, sometimes as low as four inches 
below the commencement of the femoral. It is directed at 
first downwards, and then downwards and inwards, so that it 
crosses beneath the fermoral artery, though separated from it 
by its own and the femoral veins, resting meanwhile upon the 
iliacus, and slightly upon the pectineus and adductor brevis. 
It then passes between the adductor longus and the adductor 
brevis, and below the insertion of the latter muscle it lies 
between the adductor longus and the adductor magnus, and 
ends by passing into the substance of the last muscle just aboTe 
the opening for the passage of the femoral vessels. The artery 
lies very close to the femur and supplies the followiog 
branches : — 

The external circumflex, h, is a large vessel, which rum 
transversely outwards beneath the sartorius and rectus and the 
divisions of the anterior crural nerve, and soon divides into 
three sets of branches, ascending, transverse, and descending. 
The ascending, i,^^^% upwards beneath the tensor vaginae femoris, 
and anastomose with the terminal branches of the gluteal. The 
descending, k, are large, and pass down between the vastus 
externus and the vastus internus towards the knee, supplying 
offsets to both muscles on their way. Others of this set supply 
the outer part of the knee anastomosing with the other articnlar 
branches in this situation. The transverse branch, j, passes 
beneath tlie vastus externus to the back of ♦he thigh; 
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it supplies muscular offsets to the vastus, and anas- 
tomoses with the internal circumflex and first perforating 
arteries, and with small twigs of the gluteal and sciatic in the 
pit of the trochanter. The external circumflex is often derived 
from the femoral ; rarely from the external iliac. 

The internal circumfleXy e, like the external circumflex, 
often arises from the femoral, occasionally from the external 
iliac. Its usual seat of origin is from the commencement 
of the profunda, close to that of the external circumflex. 
It winds round the upper part of the femur in the direction 
of the small trochanter, lying at first between the psoas 
and pectineus, and then between the pectineus and obtu- 
rator externus, keeping above the level of the adductor brevis, 
and dividing into its terminal branches on the anterior surface 
of the quadratus femoris. The vessel gives ascending and 
descending branches to the muscles between which it passes, 
some twigs to the upper end of the femur, and a small branch 
to the hip-joint, f ; some of these anastomose with branches of the 
obturator artery. Of the two terminal branches, the ascending 
passes between the obturator externus and the quadratus 
femoris, and reaches the pit in the great trochanter, where it 
anastomoses with the other arteries in this situation ; the 
transverse branch passes to the hamstrings between the quad- 
ratus and the adductor magnus, and anastomoses with the per- 
forating arteries. 

The perforating arteries, m, n, o, are described as three or 
four, but their number is liable to considerable variation. The 
upper one, m, is pretty constant and leaves the profunda close 
to the lower border of the pectineus, it pierces the adductors 
brevis and magnus, and winding round the femur in close proxi- 
mity to the bone, is finally distributed in the lower part of 
the gluteus maxim us and in the vastus externus and the ham- 
strings. It anastomoses with the external and internal circum- 
flex arteries and with the sciatic. The second and third per- 

B B 2 
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forating arteries are smaller in size and arise lower down from 
the profunda ; they take a similar course round the femur. The 
second perforates the adductors brevis and magnus and the short 
head of the biceps, to end in the vastus externus, it supplies 
branches to the hamstrings and the nutrient vessel of the 
femur. The third perforates the adductor magnus and the 
biceps, and ends like the second. The terminal branch of 
the profunda is sometimes called the fourth perforating ; it 
passes through the same muscles as the third, just above the 
opening for the femoral vessels, and is distributed to the vastus 
externus and the hamstrings. 

The profunda supplies numerous muscular branches, which 
are directed inwards and backwards through the adductor 
magnus. 

NERVES. 

The muscular branches of the anterior crural are here dis- 
played. {Vide p. 306.) 

The obturator nerve, 16, is a branch of the lumbar plexus, 
being derived from the third and fourth lumbar nerves. It 
may be seen in Fig. 2, 10, passing downwards behind the brim 
of the pelvis, to reach the opening at the upper part of the 
obturator foramen, through which it passes in company with the 
obturator artery. After leaving the pelvis it divides into two 
branches, a superficial and a deep ; the superficial branch sup- 
plies the adductors longus and brevis and the gracilis, and sends 
a cutaneous branch to the inner part of the thigh. The deep 
branch pierces the obturator externus, which muscle it supplies 
together with the adductors magnus and brevis ; a long deli- 
cate branch extends downwards in the substance of the ad- 
ductor magnus, to join the main artery of the limb as the vessel 
is passing through the opening in the muscle, and passing 
on the artery towards the back of the knee, it pierces the 
posterior ligament to supply the articulation. Before the nerve 
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leaves the pelvis it supplies a twig to the hip-joint^ which is often 
described as coming from the superficial part. 



Fig. 2. 

This dissection is intended to show the relation to one 
another of the structures in the pelvis and at the upper part 
of the thigh; and as everything here shown has been described 
elsewhere, it is only necessary to give an account of the 
method of making the dissection. 

After the lower part of the body had been separated from 
the upper above the level of the fourth lumbar vertebra, a cut 
with a fine saw was made as nearly as possible in the middle 
line so as to divide the former into two equal halves. The 
rectum and bladder were then removed, the vessels and nerves 
supplying them being divided, and the remains of the split 
corpus spongiosum taken away with the bladder. Then 
the levator ani was exposed and taken away, with the ex- 
ception of its origin from the back of the pubes, B, in this 
way laying bare the fat of the ischio-rectal fossa. The branches 
of the internal iliac artery and the sacral plexus were cleaned 
at the posterior and upper part of the dissection, and the fascia 
was removed from the surface of the obturator internus and 
coccygeus ; on taking away the fat of the ischio-rectal fossa, the 
branches of the pudic vessels and nerves and the erector penis 
were displayed. The skin of the upper and inner part of the 
thigh was now removed by means of two incisions carried verti- 
cally downwards, one in front from the spine of the pubes, and the 
other behind from the tip of the coccyx. These incisions ex tended 
downwards for a third of the length of the thigh, and their lower 
ends were joined by a transverse cut. In this area the vessels 
and nerves in the superficial fat were first dissected, and then the 
fascia lata was cleaned and removed from the subjacent muscles. 



314 [Plate 34, Fio. 2.] 

There are two or three points in connection with this figure 
to which attention may be drawn. It will be noticed that^ as 
occasionally happens^ the sciatic artery is not coming off from 
the anterior division of the internal iliac^ and that it is passing 
behind the cords of the sacral plexus, so that the only vessel in 
front of the nerves, in this case, is the pudic. It will be also 
seen that the pubic origin of the levator ani is a long one ; not 
only did it reach as far as the notch at the upper part of the 
obturator foramen, but some of the muscular fibres took origin 
from the ligamentous band passing beneath the vessels and 
nerves. Piercing this origin of the levator ani is a small 
arterial branch, uniting the obturator to the artery of the 
corpus cavemosum. The vessels and nerves which occupied the 
ischio-rectal fossa lost their support when the fat from this 
region was removed, and it is needless to state they could not 
be replaced with certainty in their actual position. 
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PLATE 35. 
Fig. 1. 

This dissection exposes the superficial muscles at the back of 
the thigh. An oblique incision was made from the junction 
of the sacrum and coccyx^ downwards and outwards to just 
below the great trochanter j a transverse one was carried round 
the back of the knee^ above the condyles of the femur, so 
as to half encircle the limb ; and the inner and outer extremi- 
ties of these were joined by two vertical incisions. After 
defining the superficial nerves and vessels shown in the draw- 
ing, the fascia lata was removed completely firom such parts of 
the gluteus maxim us, the hamstrings, the gracilis, and the 
sartorius as were exposed by the incision, and was partially 
taken away from the surface of the vastus externus. The fat 
of the popliteal space was not interfered with, but the muscles, 
vessels, and nerves which lay beneath the fascia were carefully 
cleaned. 

MUSCLES. 

Of the muscles here seen, none are completely laid bare. 
The three hamstrings alone require description. 

The biceps, B, arises by two heads, of which the long one prin- 
cipally is seen in this view, but some of the fibres of the short 
head are visible as they blend with the tendon at the lower 
part of the dissection. The long head arises, in common with 
the semitendiuosus, from a special mark on the posterior and 
inner part of the ischial tuberosity, internal to the origin of 
the semimembranosus. This origin is narrow and tendinous, 
but soon gives place to a stout fleshy belly, which ends in a 
strong tendon, wide at first, but rounded below, into the upper 



316 [Plate 35, Fio. 1.] 

part of which the short head is inserted. This tendon passes 
downwards to the upper end of the fibula^ and is attached to the 
outer and upper part of the head of this bone. It is inserted 
by two slips, which are fixed on each side of the insertion of 
the long external lateral ligament. It also sends a prolonga- 
tion inwards to the front of the external tuberosity of the 
tibia, and from the posterior border a strong expansion is 
given to the fascia of the leg. The short head is almost 
entirely concealed by the long head ; it has a fleshy origin 
from the outer lip. of the linea apera, from the greater part of 
the line which leads from this to the external condyle, and 
from the external intermuscular septum. The muscle is sub- 
cutaneousj except at its origin, where it is covered by the 
gluteus maximus. It rests upon the semimembranosus, the 
adductor magnus, and the vastus externus ; it also covers part of 
the sciatic nerve, and it occupies the space between the vastus 
externus and the semitendinosus. A bm*sa is commonly found 
between the tendon of the biceps and semitendinosus and that of 
the semimembranosus near their origin; another is situated near 
the insertion of the biceps into the fibula, between the two parts 
of its tendon and the external lateral ligament of the knee, which 
occasionally becumes enlarged as the result of inflammation. 
The principal action of the biceps is to extend the hip and 
flex the knee. It also rotates the tibia outwards when the 
knee is semiflexed. 

The semitendinosus, C, arises from an impression on the 
tuberosity of the ischium which it shares with the biceps, and 
in part from the tendon of the latter muscle. The upper 
tendon is broad and flat, and soon gives place to a thick mus- 
cular belly which gradually tapers downwards towards the lower 
tendon, which commences at the upper part of the popliteal 
space. This lower tendon is slender and rounded, and 
winds below the inner tuberosity of the tibia, to be inserted 
beneatq the tendon of the sartorius, and below that of the 
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gracilis to the inner surface of the bone^ internal to the tubercle. 
A fibrous expansion from the back of the tendon passes 
to the fascia of the leg. The semitendinosus is uncovered 
by muscle except above where it is beneath the gluteus maxi- 
mus^ and below where it lies under the expanded tendon of 
the sartorius. Its deep surface is in contact with the semi- 
membranosus^ the adductor magnus, and the internal lateral 
ligament of the knee. The outer border is in contact with the 
biceps almost as far as the popliteal space. The belly is inter- 
sected about midway by a delicate and glistening tendinous band 
which passes obliquely across the muscle downwards and out- 
wards. The action of the muscle is to extend the hip and 
tlcx the kuee^ but it will also rotate the tibia inwards when 
the knee is semiflexed. 

The semimembranosus, D, D, arises from the ischial tuberosity, 
from a special mark external and superior to that of the two 
muscles last described. The tendon, which is broad, and at 
the outer part extremely thin, gives place to a large muscular 
belly about the middle of the thigh, which passes down on the 
inner side of the popliteal space as far as the knee. The lower 
tendon is very strong and begins on the inner side of the fleshy 
belly about the middle of the thigh; it receives muscular fibres 
as far as the inner condyle of the femur, and then passes 
straight down behind the knee, to be inserted into an impres- 
sion on the back of the inner tuberosity of the tibia ; two 
strong expausions arise from the lower part of the tendon, one 
joins the posterior ligament of the knee, and the other is 
continuous with the fascia over the popliteus muscle. The 
semimembranosus lies beneath the semitendinosus and biceps 
and the gluteus maximus ; its insertion is partly covered by the 
inner head of the gastrocnemius. The muscle rests upon the 
quadratus femoris, the adductor magnus, part of the inner head 
of the gastrocnemius, and the knee-joint. Its outer border 
corresponds to the biceps and the great sciatic nerve above, and 
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below to the popliteal vessels and the internal popliteal nerve. Its 
action is that of an extensor of the hip and a flexor of the knee ; 
it may rotate the tibia inwards when the knee is sentiiflexed. 

ARTERIES. 

The cutaneous arteries in the middle line of the back of the 
thigh^ consist of a series of anastomoses derived from the sciatic, 
€, one of the perforating arteries, b, and the popliteal, I; at the 
outerpart are found branches from the perforating arteries, andat 
the inner side branches from the profunda and from the femoral, 

NERVES. 

The cutaneous nerves of the back of the thigh are principally 
derived from the small sciatic, 1. The origin of this nerre 
from the sacral plexus has been before seen, and described at 
p. 234. After appearing from beneath the lower border of the 
gluteus maximus, the nerve runs almost vertically down the 
middle of the back of the thigh, at first in the hollow between 
the biceps and the semi ten dinosus, and then across the middle of 
the popliteal space. It pierces the deep fascia at the lower 
part of the popliteal space, or even further down the limb, 
and about the middle of the leg it ends by joining the external 
saphenous nerve (Plate 36, Fig 1). Near the lower border of 
the gluteus maximus there appear a number of large branches 
which are derived from the small sciatic at a higher level, 
some of which, 2, 2, 2, 2, wind round the lower border 
of the muscle to be distributed to the buttock, while 
others pass inwards to the perineum and the upper and inner 
part of the thigh ; the largest of these, called the inferior 
pudendal, 3, reaches the scrotum, and joins the superficial 
perineal and inferior hsemorrhoidal branches of the internal 
pudic. In its course downwards the small sciatic gives numerous 
small branches, which pierce the deep fascia and pass inwards 
and outwards to supply the skin at the back of the thigh. 
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The posterior branch of the internal cutaneous, 7, is seen at the 
inner and lower part of the dissection. 



Fig. 2. 

The dissection for this drawing was prepared from that shown 
in Fig. 1^ by making an incision in the gluteus maximus at right 
angles to the direction of its fibres^ extending from about the 
middle of its lower border for three inches, and after turning the 
muscle up as far as possible, and cutting short the vessels and 
nerves upon its surface. The greater part of the long head of the 
biceps, the semitendinosus and semimembranosus were taken 
away, and the upper and lower attachments of these muscles 
were turued aside. The adductor magnus with the great sciatic 
nerve and the perforating arteries were then cleaned, while at the 
lower part of the preparation, the fat was taken from the popli- 
teal space, exposing the popliteal vessels and nerves, the femur, 
a small piece of the back of the vastus internus, and the upper 
part of the gastrocnemius. The fascia was completely removed 
from the part of the vastus extemus thus exposed ; and, lastly, 
some of the fat of the ischio- rectal fossa was taken away, so as 
to show the edge of the sphincter aui and part of the erector 
penis. 

MUSCLES. 

This dissection shows the whole of the posterior surface of 
the adductor magnus, and the manner in which its fibres are 
pierced by branches of the profunda vessels. It also shows the 
position and arrangement of the short head of the biceps. 
It will be noticed that a small portion of the back of the 
vastus internus, N, is seen between the tendon of the adductor 
magnus. and the femur, and also that on removing the semi- 
membranosus, the sartorius, L, makes its appearance on both 
sides of the tendon of the gracilis. 
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arteries. 
The arteries seen consist principally of the popliteal, a, and 
some of its branches, which will be better described in connec- 
tion with a later Plate ; and of those offsets from the perforating 
branches of the profunda, which pass to the hamstrings^ and 
have been described at p. 311. The transverse branch of the 
internal circumflex, m, and twigs from the inferior hemorrhoidal, 
n, are also seen at the upper part of the dissection. 

VEINS. 

The popliteal vein, a, almost covers the popliteal artery in 
this situation^ and is itself in great part concealed by the 
internal popliteal nerve. It receives the short saphenous 
vein. 

NERVES. 

The great sciatic nerve, 1 , is the prolongation downwards of 
the strong nervous band formed by the union of the trunks which 
enter into the formation of the sacral plexus. After appearing, 
in the deep dissection of the buttock, from beneath the 
pyriformis, the nerve is continued downwards under cover 
of the gluteus maximus, the biceps and the edge of the 
semimembranosus. In this part of its course it rests 
upon the obturator internus and gemelli, the obturator ex- 
ternus, the quadratus femoris, the adductor magnus, and the 
lowest part of the origin of the short head of the biceps. At 
the lower third of the thigh, it divides into two branches, 
the internal popliteal, or popliteal proper, and the external popli- 
teal, or peroneal. Thepoiut of division varies very much; it may 
be actually in the popliteal space, or before the nerve leaves 
the pelvis. As the nerve descends, it supplies numerous mus- 
cular branches to the hamstrings and to the adductor magnus ; 
if the bifurcation take place low down it may supply 
one of the upper articular nerves to the knee-joint. The 
muscular branches are as follows : — one for the long head of the 
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biceps, 4, two for the semitendinosus, 7, 7, one entering above 
and one below the tendinous intersection, from one to three for 
the semimembranosus, 6, 6, 6, which enter the muscle in the lower 
third of the thigh ; in common with the latter, one or it may be 
two branches to the adductor magnus, S, 8, arise. All of these 
branches spring from the inner side of the great sciatic. From 
the outer side of the nerve, or in cases of high division, from the 
peroneal comes off the nerve to the short head of the biceps, 5, 
which enters its muscle on the outer side. The small external 
articular nerve, 11, comes either from the peroneal or from the 
outer part of the great sciatic, sometimes in common with the 
nerve to the short head of the biceps, and runs downwards 
beneath the tendon of this muscle, dividing into two branches 
which accompany the upper and lower external articular 
branches of the popliteal artery to the knee-joint. 

Of the two trunks into which the great sciatic nerve divides 
the internal popliteal, 2, is much the larger, and continues the 
same course as the great sciatic itself, along the middle line of 
the limb ; it soon disappears beneath the gastrocnemius, but 
continues as far as the lower border of the popliteus miLscle, 
where it takes the name of posterior tibial. It gives off two 
or three articular nerves to the knee-joint, one of which, 12, is 
figured, muscular branches to the muscles of the calf and the 
popliteus, and a cutaneous branch, the tibial communicating, 
which, with a corresponding branch from the peroneal, forms 
the external saphenous nerve. 

The peroneal, 3, or external popliteal {see Plate 36, Fig. 1, 2), 
follows the tendon of the biceps to the head of the fibula, and 
ends by piercing the upper part of the peroneus longus, and 
dividing into its terminal branches the anterior tibial, the 
musculo-cutaneous, and the recurrent articular. Besides the 
external articular nerve ^ it gives off small cutaneous twigs to 
the upper and outer part of the leg, and a larger one, the 
fibular communicating (Plate 36, Fig. 1, 4), which runs 
downwards and inwards to unite about the middle of the 
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back of the leg^ or at a lower or a higher point with the tibial 
eommunicating, to form the external saphenous nerve. 

Of the other nerves here seen no more need be said ; it will 
be noticed that a small piece of the internal saphenous, V6, 
was shown as it was passing downwards under cover of the 
sartorius. 

The exact position of the great sciatic nerve is easily 
remembered ; it is important to bear it in mind for various 
reasons. Tenderness confined to the line it occupies^ will some- 
times serve to distinguish sciatica from other painful diseases 
of this region ; and for this disease, as for some other con- 
ditions, the surgeon may consider it necessary, to cut down 
upon the nerve in order to perform nerve-sireichinff. The best 
the point to reach nerve is a little above the lower border of 
the gluteus maximus ; it is only necessary to expose the 
border of this muscle by cutting through the cutaneous struc- 
tures, and to pull it upwards, when the nerve can be reached 
before it passes beneath the outer edge of the biceps. In this 
operation the small sciatic nerve must be avoided. The same 
incision would expose the small sciatic nerve if it were neces- 
sary to divide or remove a portion of it, as has been done in 
cases of painful neuromata, developed in connection with it or 
its branches. In dealing with sinuses connected with disease 
of the hip-joint, or of the innominate bone or femur, the knife 
may occasionally come into dangerous proximity with the 
great sciatic nerve ; the disastrous results of its injury are too 
obvious to require mentioning, but the surgeon must not forget 
the line of this important structure, if he be tempted, by the 
absence of large vessels, to choose the back of the thigh for his 
incisions, in cases where it may be needful from any cause to 
cut down upon the femur. 
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PLATE 36. 
Fig. 1. 

This dissection shows the position of the muscles at the back 
of the knee-joint^ and the appearance of the popliteal space 
before these muscles are separated from one another. An 
incision was made at the back of the thigh at the junction of 
its lower and middle thirds^ which half encircled the limb^ 
and another parallel to it, and also half encircling the limb^ a 
little below the middle of the calf. The ends of these were 
joined by vertical incisions^ and the piece of skin so marked 
out was removed. After defining the subcutaneous vessels and 
nerves^ the popliteal fascia was cleaned and removed without 
injuring them. As much fat was then taken from the popliteal 
space^ as could be done without displacing the muscles sur- 
rounding it^ or the vessels and nerves passing through it. 

The popliteal fascia is that part of the deep fascia of the 
limb which covers in the popliteal space^ and keeps the muscles 
which form the sides of the space in the relative position in 
which they are shown in the drawing. The fascia is strong in 
this position^ and it passes round on the outer aspect of the 
limb to blend with the lower part of the ilio-tibial band, 
Fig. 8, f, and the capsule of the knee-joint, while on the inner 
side it passes round the muscles in this situation^ and blends 
with the capsule of the joints receiving slips from the gracilis^ 
sartorius, and semitendinosus. The fascia is tight when the 
limb is extended, but becomes relaxed when the knee is flexed. 
It exerts an important influence upon the development 
and diagnosis of tumours in this region. For the diagnosis of 
swellings in the popliteal space, flexion of the knee is an ob- 
vious precaution, though this will not aid in the detection of an 
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abscess. The influence in modifying the direction of adyance 
of an abscess or soft tumour is similar to that exerted by 
strong fasciae elsewhere — i.e., it will have a tendency to 
force them upwards into the thigh or downwards into the 
leg, instead of allowing them to make their way to the surface. 
The firm attachment of the fascia to the structures at the ante- 
rior part of the joint will prevent an abscess from burrowing 
in this direction. 

The size of the popliieal space is not great before the muscles 
have been disturbed^ though it is said to extend^ in the dissected 
limb, from the level of the opening in the adductor magnas 
for the passage of the vessels^ as far as the lower border of the 
popliteus muscle. It may be described as being diamond- 
shaped, the upper part of the diamond beings however^ longer 
and more acute than the lower. The outer boundary is formed 
by the biceps above, and by the outer head of the gastroc- 
nemius and the plantaris below^ the inner boundary by the 
semitendinosus, the semimembranosus, the gracilis and sartorius 
above, and by the inner head of the gastrocnemius below. 
The floor of the space is formed by the back of the lower end 
of the femur, and the popliteus muscle covered by its fascia. 
Passing through this space are the main vessels of the limb, 
the artery lying deepest and supplying numerous articular, 
muscular, and cutaneous branches, the vein receiving the ex- 
ternal saphenous vein. Superficial to the vessels, and like 
them, nearly in the middle line of the limb, is the popliteal 
nerve,!, while the external popliteal or peroneal nerve, 2, follows 
the inner border of the tendon of the biceps. Several lymphatic 
glands lie along the course of the vessels, and all these structures 
are imbedded in a large quantity of loose fat. In making a 
diagnosis of a tumour in this situation, the surgeon will do well 
to consider the possibility of its having orginated in any one of 
the structures occupying or forming the boundaries of the 
popliteal space, artery, bone, gland, &c., and he will not forget 
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the existence of the bursse in connection with the insertion of 
muscles.* If that between the external lateral ligament and 
the tendon of the biceps be enlarged^ the swelling is not likely 
to appear in the popliteal space ; but if either of those in con- 
nection with the semimembranosus be filled with fluids a roundish 
or egg-shaped tumour may result^ occupying the inner side, but 
often extending to the middle of the space, frequently feeling 
very hard when the fascia is tightened over it, and if it reach 
as far as the artery, receiving from it a powerful heaving pulsa* . 
tion, which, however, is easily distinguished from the expan- 
sile pulsation of an aneurism. The frequent communication 
between one of the bursse and the knee-joint, is a fact which 
must be borne in mind if any operative interference for the 
cure of such a condition be attempted. From that which has 
been said about a fourth bursa, it is clear that a similar tumour 
may in some cases be found on the outer side of the ham. 

Ligature of the popliteal artery is an operation that is very 
seldom performed ; it is one of extreme difficulty, and is liable 
to be followed by unpleasant consequences. If it be attempted, 
an incision, four or five inches in length, must be made at the 
back of the limb, beginning slightly to the inner side of the 
middle line, but terminating in the middle line below. The 
external saphenous vein is liable to be wounded in the first 
steps of the operation. When the popliteal nerve is reached, 
it, as well as the vein, is to be pulled to the outer side, and 
the artery is to be sought at a deeper level. 

In performing tenotomy upon the hamstringgy the individual 
tendons are usually to be distinctly felt, and can be easily di- 
vided. No important structures are liable to injury upon the 
inner side, but the peroneal nerve may be cut in operating 
upon the tendon of the biceps. In order to avoid it, a blunt 



* One U found between the inner head of the gastrocnemius and the semimem^ 
branoeiu, one between the semimembranosus and the tibia, another between the 
biceps and the external lateral lijpiment, and a fourth in some subjects between, 
the oater head of the gastrocnemius and the bice|>8. 

6odl£e's atlas. C C 
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tenotome should be paaaed to the inner side of the tendon be- 
tween the latter and the nerve. 



Fig. 2. 

This dissection was made by carrying a vertical incision 
along the middle line of the limb in fronts extending firom a 
point about six inches above the patella to one about three 
inches below that bone ; another parallel to it^ and of equal 
lengthy was made along the outer border of the popliteal 
space^ and the upper and lower ends of these incisions were 
joined by transverse ones ; the cutaneous structures were first 
dissected, and then the deep fascia was in great part removed. 

The reader will notice the prolongation of the fascia lata to 
the capsule of the knee, *, and also that derived from the apo- 
neurosis of the vastus intemus, q ; the capsule has been divided in 
front in order to show the ligamentum patellw, %. It will also 
be observed that the tendons of the sartorius^ gracilis^ and semi- 
teudinosus are sending prolongations to the fascia of the leg. 



Fig. 3. 

The description of the method of preparing the last dissec- 
tion will answer for this Figure, if the outer border of the pop- 
liteal space be substituted for the inner. 

The cutaneous nerves on this side of the knee are not 
nearly so numerous as those upon the other; no doubt more 
might have been found by very careful dissection, derived from 
the external cutaneous and from the peroneal trunks. The 
lower part of the ilio-tibial band appears in this drawing. It 
will be remembered that the fascia lata at the outer part of 
the thigh is exceedingly strong throughout, and that such a 
strip as that here shown can only be obtained by artificial 
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separation. The fascia lata in this situation, like that upon 
the opposite side of the limb, blends with the capsule of the 
joint, as does part of the aponeurosis of the yastus extemus. 
The capsule has again been opened in front in order to dis- 
play the ligamentum patellae. The capsule of the knee is a 
very indefinite term. It is generally applied to the posterior 
and internal ligaments of the knee, and that part of the fibrous 
investment of the joint which unites these structures and passes 
over the anterior and external ligaments. Considered in this 
way, it may be said that at each side the capsule is attached 
above to the femur and below to the tibia, near their cartilage- 
covered surfaces^ and strengthened by strong bands of fibres 
derived partly from the fascia lata, partly from the aponeurosis 
of the vastus. Traced forwards^ we find it fixed to the edges of 
the patella, and then passing over the surface of this bone and 
the ligamentum patellse. Thus, in this situation if traced 
upwards, it is lost on the surface of the vastus ; if traced 
downwards, it is seen to be attached to the tubercle of the tibia. 
If followed backwards, we find it blending at the inner side 
with the internal ligament, and on the outer side splitting 
into two parts, one of which passes over the long external liga- 
ment to blend with the fascia of the leg and the biceps 
tendon, while the deeper one blends with the short external 
ligament if this be present, and passes beneath the long one. 
Further back still, it consists of a thin fibrous layer beneath, 
but closely adherent to, the gastrocnemci, which unites at 
last with the sides of the posterior ligament. 

The detailed account of the structures shown in this Plate 
will be found elsewhere. 
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PLATE 37. 
Fig. 1. 

This drawing exhibits the superficial dissection of the back 
of the leg. In order to prepare it, a transverse incision was 
carried across the back of the thigh, just above the condyles 
of the femur, which half encircled the limb ; from the extremi- 
ties of this, vertical incisions were made, which passed over the 
internal and external malleoli to the sides of the os calcis, and 
these latter were joined below by a second transverse cut over 
the most prominent part of the heel. After carefully dissect- 
ing the superficial vessels and neiTCs, the deep fiiscia was 
removed from the superficial muscles and the popliteal space; 
and some of the fat was taken away from this space without 
in any way disturbing the important vessels and nerves which 
it contains. 

The deep fascia of the back of the leg is continuous above 
with that of the thigh, and at the outer side with that of the 
front of the leg. At the inner side, it is firmly attached to the 
internal border of the tibia. It consists of two parts, one which 
covers the superficial muscles, the other lying over the deeper 
ones. The former is not very thick, and blends on either side of 
the tendo AchilHs with the deeper layer. This latter is thin 
where it intervenes bewteen the soleus and the deep muscles, but 
thick on each side of the tendo Achillis. It not only covers the 
muscles, but also the posterior tibial vessels and nerves ; it is 
attached above to the oblique line on the back of the tibia, and 
below to the os calcis and the malleoli. Between these bony 
points it joins, or may be said to form, the internal and ex- 
ternal annular ligaments. Above, it receives prolongations 
from the tendons of the sartorius, the gracilis, the semiten- 
dinosus and the biceps. 
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The internal annular ligament , (Fig. 3, H) is a strong piece of 
the deep fascia of the leg which stretches between the internal 
malleolus and the os calcis. It protects the vessels and nerve 
which pass beneath it, and give origin by its lower border to the 
abductor poUicis. Beneath it are found the tendons of the 
three deep muscles of the back of the leg, surrounded by their 
own synovial sheaths. 

MUSCLES. 

The gastrocnemius y F, G, is the muscle which forms the 
most prominent part of the calf. It arises from the femur by 
two heads ; the inner is attached to the back of the bone just 
above the outer condyle, and for a short distance to the line 
leading from this prominence to the linea aspera; the outer is 
fixed to the highest of the three marks on the outer side of the 
external condyle, and also to the upper and posterior part of 
this condyle. Both heads are firmly attached to the back of the 
capsule of the knee. They unite at the lower part of 
the popliteal space, of which they form the lower boundaries. 
The large bellies which result are partly tendinous, partly 
fleshy, and are separated by a deep furrow ; they both are 
rounded below where they blend with the tendo Achillis about 
the middle of the leg, the inner extending somewhat lower than 
the outer. The muscle is subcutaneous, except above, where 
it is slightly overlapped by the inner and outer hamstrings, 
and is crossed by the peroneal nerve. It rests upon the plantaris, 
the popliteus, and the soleus, as well as the popliteal vessels, 
the internal popliteal nerve and the capsule of the knee. 
The action of the gastrocnemius is to flex the knee and extend 
the ankle. 

ARTERIKS. 

The cutaneous arteries at the upper part of the bacK of the 
leg are derived from the popliteal and from the anastomotic ; 
and, below, small twigs wind round the sides of the tendo 
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Achillifl^ which come from the posterior tibial, and from the 
peroneal. 

VEINS. 

The short or external saphenous vein, y, ori^nates from the 
onter part of the venous arch on the dorsum of the foot, 
which will be seen in Plate 88, Pig. 1. It winds behind 
the external malleolus, and passes up, at first along the outer 
side of the tendo Achillis, and then along the middle of the 
calf to reach the popliteal space. It perforates the deep 
fascia at a point which is liable to some variation, but is 
usually at the lower part of the ham, and it joins the popliteal 
vein near the upper part of this space. There are usually 
free communications between this and the internal saphenous, 
as well as with the deep veins at the back of the leg. 

NERVES. 

The trunk of the internal saphenous, 6, is seen as it passes 
from beneath the sartorius to the inner side of the leg; and 
one of its branches, 7, is shown winding to the back of the 
leg. 

The external saphenous, 2, is a branch of the internal pop- 
liteal. It runs down the middle of the calf in the groove 
between the two bellies of the gastrocnemius, in company with 
the external saphenous vein. Keeping close to this vein, it passes 
along the outer edge of the tendo Achillis to the external mal- 
leolus, behind which it passes to supply the onter side of the 
foot and little toe. It is joined usually by the small sciatic, 
8, and by a smaller or larger piece of the following nerve. In 
the present instance, the communication only took place by 
means of a very small twig indeed. 

The fibular communicating, or ramus communicans fibularis, 
5, is a branch of the external popliteal. It passes down along 
the outer side of the calf, and supplies numerous cutaneous 
branches in this situation; it usually but not always, joins 
the external saphenous. 
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Fig. 2. 

In order to make this dissection^ the skin was removed for 
about an inch higher up the limb than in the last preparation. 
Portions of the semimembranosus^ semitendinosus and biceps 
"were taken away, and the two heads of the gastrocnemius were 
divided near their origin, the muscle being afterwards removed 
by cutting through the upper part of its tendon above its 
union with that of the soleus. During this process, the 
vessels and nerves entering the gastrocnemius, as well as the 
superficial structures, were necessarily divided. The parts 
thus laid bare were then cleaned, and lastly the fascia was 
removed from the interval between the tendo Achillis and the 
tibia, so as to define the internal annular ligament and the 
muscles, vessels and nerves which the fascia covers in this 
situation. 

MUSCLES. 

The insertion of the semimembranosus , A, is now shown, as 
well as the prolongations from it to the posterior ligament of 
the knee, and the popliteus fascia ; the latter has been in part 
removed. 

The soleuSy K, arises from the back of the head of the fibula, 
and from the upper third or more of its posterior surface, 
from the oblique line on the tibia and the internal border 
of this bone in the middle third of its length. Between 
the two bones it is attached to a tendinous arch, which 
crosses the commencement of the posterior tibial vessels and 
])j^rve; but this, is only the upper edge of the strong 
aponeurosis on the deep surface of the muscle, from 
which a prolongation is also sent to the fascia of the pop- 
liteus. The surface of the soleus is more or less tendinous 
on both aspects, but the aponeurosis on the anterior surface, 
which has been referred to already, is much more distinct 
above, while that on the posterior surface is best seen below* 
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At the lower end this posterior tendon becomes narrower and 
whiter^ and a little below the middle of the leg it blends with 
that of the gastrocnemius to form the tendo Achillis ; but the 
muscular fibres on the anterior aspect reach down to within 
two inches of the os calcis. The soleus forms the projection 
of the lower part of the calf. It is partly covered by the 
gastrocnemius^ partly subcutaneous ; it rests on the deep 
muscles and the posterior tibial vessels and nerves. It acts 
as an extensor of the ankle. 

The tendo Achillis is a broad^ flat tendon above^ becoming 
gradually rounder below till it reaches its narrowest point 
nearly opposite the internal malleolus^ after which it again 
becomes somewhat wider^ and is attached to the lower part 
of the posterior surface of the os calcis^ a small bursa being 
situated between the upper part of this surface and the tendon. 
The tendo Achillis may be ruptured during sudden contractions 
of the muscles of the calf. In treating such an accident, it is 
essential to keep the knee flexed and the ankle extended, in 
order to avoid as much as possible the separation of the two 
ends. It is often necessary to divide the tendon in cases 
where it is unnaturally tense, either from talipes equinus^ or from 
some other cause. In performing the operation, the surgeon 
will find it a convenient plan to pass the tenotome between 
the skin and the tendon, and to cut forwards ; the risk of 
wounding the vessels is nil, and the danger of the knife slip- 
ping out through the skin is avoided, an accident which has 
occasionally happened when the other plan, of cutting from 
within outwards, has been adopted. 

The plantaris, H, has a small muscular belly and a remark- 
ably long tendon. It arises from the back of the femur above 
the external cartilage, and from the back of the capsule of the 
knee, but sometimes only from the latter. At its origin it is 
closely connected with the outer head of the gastrocnemius, and 
indeed it looks very much as if it were a part of this musdc 
The tendon, after crossing the popliteal vessels and nerve, and 
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being itself crossed by numerous branches from these , trunks, 
lies between the soleus and the gastrocnemius, and becomes 
superficial at the inner side of the tendo Achillis, alongside of 
which it passes down to be inserted either into the side of this 
tendon close to its termination, or separately into the os calcis. 
The action of the muscle resembles that of the gastrocnemius. 
The tendon, if stretched sideways, may be made to assume the 
appearance of a delicate and glistening riband of considerable 
width. If ruptured, as occasionally happens from sudden 
strains, most unpleasant symptoms result, consisting of great 
pain on movement of the limb, accompanied by considerable 
extravasation of blood. 

ARTERIES. 

The popliteal, a, extends from the opening in the adductor 
magnus to the lower border of the popliteus muscle; it enters the 
popliteal space somewhat to the inner side of the limb and ends 
almost in the middle line. The vessel rests upon the femur, the 
posterior ligament of the knee and the fascia over the popliteus. 
It is covered by the semimembranosus at its commencement, and 
by the gastrocnemius and plantaris near its termination ; the 
popliteal vein and nerve are somewhat external to it above, but 
below they lie completely over it. A small twig of the ob- 
turator nerve destined for the knee-joint often lies on it at the 
upper part of the ham. 

The branches of the artery are cutaneous, muscular, and 
articular. The cutaneous branches are distributed over the 
ham and the back of the leg. The muscular may be divided 
into two sets, an upper which pass into the hamstrings, 
and a lower and larger series called sural, which have been 
partly divided in this dissection, and are distributed to 
the muscles of the calf. The articular branches are five in 
number. The two upper, b and c, pass inwards and outwards 
above their respective condyles, beneath the corresponding 
hamstrings. The two lower are arranged as follows : — 
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the inner, d, passes below the inner taberosxty of the tibia, be- 
neath a prolongation of the internal lateral ligament of the knee 
(Fig. 3, + .) ; the outer, e, is situated above the head of the fibula, 
and passes beneath the external lateral ligament (Fig. 3, x ,). 
The azygos branch is not shown, it runs straight forward 
and pierces the posterior ligament of the knee. These arteries 
enter into a free anastomosis with one another and with the 
other vessels supplying the knee-joint — viz., the anastomotic, 

the external circumflex, and the recurrent articular. All the 
articular branches of the popliteal, with the exception of the last, 
supply cutaneous, and some of them muscular branches as well. 
Not only is the popliteal artery almost constantly subjected 
to alternating flexion and extension, but during the movements 
of the knee it occasionally meets with violent strains or 
wrenches. It is thus not surprising that, if the vessel be 
atheromatous, it is more liable than almost any other artery to 
become the seat of an aneurism. The anatomical relations 
indicate several points which bear upon the treatment of 
this disease. It is well adapted for the application of the 
treatment by flexion, for if the joint be completely bent, and 
an aneurism be present, the posterior tibial pulse often becomes 
completely imperceptible. From its close relations to the 
popliteal vein and nerve, any direct operation upon the 
aneurism itself is necessarily accompanied with considerable 
risk, and should not be attempted except under very excep- 
tional circumstances. Lastly, it is peculiarly favourably 
situated for a cure by means of the Hunterian operation — vii., 
the application of a ligature to some part of the femoral 
trunk. 

VEINS. 

The popliteal vein, a, lies at first superficial to the artery, 
but at the upper part of the ham it is to the outer side of this 
vessel ; it receives the external saphenous vein, /3, and other 
tributaries corresponding to the branches of the artery. 
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NERVES. 

The two popliteal nerves are described at p. 321 ; the mus- 
cular branches of the internal popliteal and the external 
articular nerves are now well seen. 



Fig. 3. 

This dissection was made from that shown in the last Figure 
by removing the plantaris, and by detaching the soleus from 
its bony attachment^ and cutting through the tendo Achillis 
at the lower end. The fascia and areolar tissue were then 
removed from the structures so exposed and from the 
peronei. 

MUSCLES. 

The papliteus, K, is now completely exposed with the ex- 
ception of the tendon of origin. It arises from the lowest of 
the three marks upon the outer surface of the external con- 
dyle of the femur. The tendon passes backwards beneath the 
external lateral ligaments of the knee, in close contact with the 
external semilunar cartilage to which it is attached ; it per- 
forates the posterior ligament at the outer part, and receives 
some fibres of origin from it in doing so. The tendon- then 
gives place to a flat muscular belly, which is directed down- 
wards and inwards, and is inserted on that part of the pos- 
terior surface of the tibia which is situated above the oblique 
line. The muscle is covered by a strong fascia which is 
derived from the tendon of the semimembranosus ; it is covered 
by the gastrocnemius and the plantaris, and is crossed by the 
popliteal vessels and nerve. It rests upon the back of the 
knee-joint and the tibia. Its action is to rotate the tibia 
inwards, and to flex the knee. 

Of the remaining deep muscles, two are now well seen ; 
the tibialis posticus, N, O, is almost completely covered by the 
other two muscles, and by the vessels and nerves. 
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The flexor longus digitorum, L, arises from the inner half 
of the posterior surface of the tibia, beginning at the oblique 
line, and passing down to within three inches of the lower end 
of the bone. It also takes origin from the strong fascia cover- 
ing the tibialis posticus. The tendon commences near the top 
of the muscle, but Beshy fibres are attached to it as far as the 
ankle-joint ; it then lies on the back of the tibia external, to 
the tendon of the tibialis posticus, and close to the inner 
side of the posterior tibial vessels. It passes beneath the 
annular ligament into the sole of the foot, where it will be 
seen (Plate 40), to divide into four tendons, which are inserted 
into the terminal phalanges of the four outer toes. The muscle 
is in part covered by the soleus and the posterior tibial vessels 
and nerve ; in part it is subcutaneous. It rests upon the 
tibia, and upon the tibialis posticus, the tendon of which 
muscle appears from beneath it near the ankle. The action is 
to bend the interphalangeal and metatarso-phalangeal joints of 
the four outer toes, and afterwards to extend the ankle. 

The fl£Xor longus pollicia, M, arises from the lower half or 
two-thirds of the posterior surface of the fibula, below the 
origin of the soleus. It also arises from the fibrous septum 
separating it from the peronei, and from the back of the 
fascia over the tibialis posticus. As in the case of the last 
muscle, the tendon begins near the upper end, and 
receives fleshy fibres as far as the ankle-joint. After 
passing behind the lower end of the tibia, where it is lodged in 
a groove external to the position of the posterior tibial ner?e, 
it enters another groove at the back of the astragalus, and thus 
reaches the sole of the foot, where it will be seen (Plate 40), 
passing forwards to be inserted into the terminal phalanx of the 
great toe. The muscle is almost completely covered by the 
soleus, but close to the ankle it lies slightly internal to the tendo 
Achillis ; it rests upon the fibula and the tibialis posticus ; 
the peroneal artery runs through the fibres of the muscle. It« 
action is to flex the great toe, and to extend the ankle. 
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• The peroneus lonffus, M, is now pretty fully exposed, and the 
peroneus brevis, Q, appears behind the lower part of its 
tendon. These muscles will be described in connection with 
the front of the leg. 

ARTBRIES. 

The popliteal divides at the lower border of the popliteus 
muscle into the posterior and the anterior tibial. The anterior 
tibial,/, is just visible as it is passing over the interosseous 
membrane to the front of the leg, where it will be met with 
later on (Plate 390). 

The posterior tibial, g, beginning at the lower border of the 
popliteus, passes down the back of the leg with an inclination 
to the inner side, and ends at the lower border of the internal 
annular ligament about an inch below and slightly behind the 
tip of the internal malleolus. In its upper half it rests upon 
the tibialis posticus and is covered by the soleus ; in its lower 
half it is subcutaneous, and rests on the flexor longus digitorum, 
the tibia and the ankle-joint. A vena comes lies on each side 
of it; the posterior tibial nerve, which is at first superficial 
to it, soon reaches the outer side, and maintains this position to 
the end. It supplies numerous cutaneous and muscular 
offsets, a nutrient vessel to the tibia which perforates the 
tibialis and enters the bone at a point which is subject to some 
variation, articular branches to the ankle, the peroneal and a 
communicating branch uniting it with the peroneal. 

Of the cutaneous branches, the calcaneal {see Plate 38, Fig. 2) 
is the most important. 

The muscular branches enter the deep muscles and the 
soleus ; one of these to the latter muscle ascends to the knee- 
joint (Ellis). 

The communicating branch passes transversely outwards 
beneath the fiexor longus poUicis to join a corresponding 
branch from the peroneal. Other communicating branches 
between these two vessels are found lower down. 
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The peroneal, h, leaves the posterior tibial about an indi 
and a half from its commencement^ and passes outwards and 
downwards^ in the fibres of the flexor longus pollicis, towards the 
external malleolus, where it ends by dividing into two branckeB, 
one of which continues the course of the vessel itself behind 
the malleolus {see Plate 38, Fig. 3), while the other, the 
anterior peroneal, passes forwards below the interosseous 
membrane, to end on the front of the ankle in an anastomosis 
with the other vessels in this situation. The peroneal sup- 
plies cutaneous and muscular offsets, a nutrient branch to the 
fibula, and a communicating branch to join that from the 
posterior tibial mentioned above. It frequently happens that 
the peroneal is large, and gives off some of the branches 
usually derived either from the anterior or the posterior 
tibial ; or it may be that it is small, and some of its branches 
are supplied from one of these vessels. 

If it be required to ligature the posterior tibial artery at the 
ankle, a curved incision is made about midway between the 
internal malleolus and the most prominent part of the heel, 
or parallel with the inner border of the tibia and midway 
between this and the tendo Achillis. The dissection is carried 
through the skin and subcutaneous tissue and the annular 
ligament or deep fascia, as the case may be, and the artery is 
separated from the veins which lie on either side of it. To 
tie it in its upper third, an incision must be made parallel 
to, and half an inch behind, the inner border of the tibia, 
three or four inches in length; after cutting through the 
skin and superficial and deep fasciee, and pulling the gastroc- 
nemius backwards, and the internal saphenous vein (if this 
be exposed) forwards, the fibres of the soleus are divided until 
the tendon upon its deep surface appears. An incision is 
then made through this tendon, and on raising it, the artery is 
easily reached by dividing the layer of the deep fascia by 
which it is covered. 

A somewhat similar operation will enable the surgeon to 
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ligature the peroneal artery in those very rare iustances ia 
which it may be deemed advisable to tie it. The incision 
should be about three inches long^ parallel to and just 
behind the fibula opposite the middle of this bone. The fibres 
of the soleus are divided^ and the flexor longus poUicis will 
come into view. Malgaigne recommends that the attachment 
of this muscle to the fibula should be divided^ and the artery 
sought beneath it, and he points out that the muscle is aponeu- 
rotic at its deep surface, and that the vessel lies beneath, not 
upon, this aponeurosis. 

VEINS. 

Vense comites accompany both the posterior tibial and pero- 
neal arteries, which unite with those surrounding the anterior 
tibial to form the popliteal vein. 

NERVES. 

The nerve to the popliteus, 3, is now seen winding round the 
lower border of the muscle it supplies. 

The posterior tibial, 4, is the continuation of the popliteal 
nerve. It lies at first superficial to the artery of the same name, 
but soon passes to its outer side, and continues to occupy this 
situation as far as its termination, which takes place at the lower 
border of the annular ligament, or at a somewhat higher poiut. 
The nerve gives muscular branches to the deep muscles, and 
usually one to the soleus. Near the lower end a large 
cutaneous offset, 8, leaves the nerve, and after perforating the 
internal annular ligament is distributed to the posterior part 
of the sole. It usually consists of two parts, as shown in the 
drawing. 
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PLATE 38. 
Fig. 1. 

This dissection is simply intended to show the tibialis 
posticus. It was made from that shown in Plate 37, Fig. 8, 
by removing the flexor longus digitorum and the flexor longus 
poUicis, dissecting the peroneal artery from the fibres of the 
latter muscle, and taking away the fascia over the tibialis 
posticus. 

MUSCLES. 

The tibialis posticus, B, arises from the outer part of the pos- 
terior surface of the tibia below the oblique line^ its origin extend- 
ing somewhat lower than that of the flexor longus digitorum, 
and from that part of the fibula which intervenes between the 
interosseous and the oblique lines, and which is sometimes 
called the internal, sometimes the posterior part of the internal, 
surface. It also arises from the fascia which separates it from 
the contiguous muscles and from, the interosseous membrane. 
It rests on the bones of the leg and the interosseous membrane, 
and is covered by the long flexors of the toes and the posterior 
tibial vessels and nerves. Its tendon begins near the upper 
part of the muscle. It becomes superficial at the inner side 
of the tendon of the flexor longus digitorum and occupies 
a groove at the back of the internal malleolus, whence it 
passes along the inner side of the foot (Fig. 2, B) to be in- 
serted^ primarily into the tubercle of the scaphoid^ but also by 
various prolongations which are seen in the sole of the foot, 
to others of the tarsal and to some of the metatarsal bones. 
Between the two bony origins of the muscle^ the anterior 
tibial vessels pass forwards. Its action is to extend the ankle 
and to adduct and invert the foot. 

In cases of talipes varus the tendon of the tibialis posticus 
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sometimes requires diyision. This may be done either above 
or below the annular ligament. No very special instructions 
are needed for the latter operation. For the former, the tendon 
is made tight by an assistant, and the limb is turned so that 
the inner surface is uppermost. If the tendon can be felt, 
a sharp tenotome is inserted between it and the tibia at a dis- 
tance of about one and a half inch above the malleolus, the 
knife being held perpendicular to the limb (which is supposed 
to be lying on its outer side). If neither the inner border of 
the bone nor the tendon can be felt, a point midway between 
the anterior and posterior borders of the limb will indicate 
pretty accurately the desired spot. After the puncture has 
been made with a sharp knife, this is withdrawn and a blunt 
one inserted (with the view of avoiding the vessels), and the 
tendon is divided by cutting outwards. 

This drawing shows the peroneal artery, and also the nerves 
entering the tibialis posticus. 



Fig. 2. 

This dissection illustrates the arrangement of the structures 
upon the inner side of the ankle and foot. A transverse incision 
was made at the inner aspect of the limb from the front of the 
internal malleolus to the middle line behind. From the posterior 
end of this a cut was made along the tendo Achillis to the lowest 
point of the heel, and thence continued along the inner border 
of the foot to the ball of the great toe. The ends of these 
two incisions were joined by a third passing over the inner 
part of the dorsum of the foot. After dissecting the cutaneous 
structures, as much of the deep fascia of the leg as was 
exposed, and a part of the internal annular ligament were 
taken away, and the subjacent parts were defined. Lastly, 
the abductor poUicis was exposed by removing the inner part 
of the plantar fascia, and the tendon of the tibialis anticus 
was cleaned. 

UODLSS'S ATLAS. D D 
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It will not be necessary to dwell upon the anatomy of mj 
of the structures here shown, as they are all described else- 
where ; but it may be pointed out that the calcaueal branches 
of the posterior tibial artery and nerve are well seen, 
together with part of the arterial anastomosis on the heel, to 
which reference is made below. 



Fig. 3. 

This dissection shows the mutual relations of the parts 
at the outer side of the foot and ankle. A transverse cut was 
made four inches above the external malleolus from the anterior 
to the posterior border of the limb. Prom the anterior 
extremity of this another was taken to the interval between 
the two inner toes, and from the posterior end a third to the 
back of the heel, and this was prolonged along the outer 
border of the foot. The two last incisions were then joined 
by a fourth across the metatarso-phalangeal joints. The 
deep fascia was in part removed, as shown in the drawing, and 
the structures exposed in this way were carefully cleaned. 

As in the case of the last Figure, scarcely any description 
will be given to this dissection, and for the same reasons. 

The reader will notice the terminal branch of the 
peroneal artery, a, passing down behind the external malleolus; 
the anterior peroneal, b, in firont of the malleolus ; and a branch 
of the external plantar, c, running backwards to anastomose 
with the other two, this latter having been no doubt reinforced 
by the external malleolar or some other branch of the anterior 
tibial. Looking back to Figure 2, he will see the calcaneal 
branch of the posterior tibial. Fig. 2, b, joined by twigs from the 
internal malleolar and the internal plantar, and he will unde^ 
stand how all these vessels unite in one free anastomosis over the 
heel. This anastomosis is of interest to the surgeon in connec- 
tion with Syme'a amputation at the ankle; the vessels lie close 
to the bone, and unless they are preserved by keeping the 



[Plate 38, Fig 3.] 343 

knife turned towards the bone during the reflection of the heel 
flap^ the vitality of the latter is much endangered. It is sup- 
posed that the calcaneal artery is not liable to be injured if 
the knife be entered on the inner side (according to Mr. Syme's 
instructions), at a point exactly opposite the tip of the external 
malleolus ; but this supposition appears to be open to some 
doubt on account of the fact that the seat of origin of this 
vessel from the posterior tibial artery is liable to con- 
siderable variation ; this does not, however, seem to be a point of 
much moment when the great freedom of the anastomosis is 
borne in mind. 



D D 2 
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PLATE 89. 
Fig. 1. 

This dissection gives a superficial view of the structures whici 
occupy the front of the leg. In order to make it, an incision 
was carried across the front of the knee from side to side of 
the limb, opposite the middle of the patella. From the inner 
end of this a vertical cut was made over the inner border of 
the tibia, and prolonged along the inner border of the foot 
to the inner side of the great toe. On the outer side a 
similar cut was made along the most prominent part of the 
swell formed by the peronei muscles, to the external malleolus, 
whence it was prolonged along the outer border of the foot to 
the outer side of the little toe. The skin included by these 
incisions was removed, and at the same time was taken 
away from the toes by means of small incisions along 
the sides and across the end of the dorsal surface of each. 
The cutaneous structures were first dissected, and their posi- 
tion accurately noted on a preliminary sketch ; the deep fascia 
was then laid bare and removed, with the exception of that 
part of it which forms the anterior and external annular liga- 
ments of the ankle. Lastly, the structures thus exposed were 
carefully cleaned. 

The whole of the internal surface of the tibia, extending 
from the internal malleolus to the inner tuberosity, is thus 
laid bare, whereas the fibula is completely surrounded by 
muscles, except at the upper and lower ends. This difference 
between the relations of the two bones makes the diflS- 
culty of diagnosing a fracture much greater in the one case 
than in the other ; a fracture of the tibia being one of the 
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most obvious of surgical injuries, while one through the middle 
of the fibula is often very di£Bcult to discover. 

The deep fascia of the front of the leg is throughout thick, 
and of a glistening white colour. It is firmly attached to 
the crest of the tibia and to the upper and lower ends of the 
fibula, as well as to the front of the latter bone by means 
of a strong intermuscular septum which passes back between 
the peronei and the muscles on the front of the leg. A 
similar but much less definite septum is found between the 
upper ends of the tibialis anticus and the extensor longus 
digitorum. Opposite the ankle this fascia is strengthened by 
bundles of transverse and oblique fibres, forming what is 
known as the anterior annular ligament of the ankle. This may 
generally be foimd naturally separated into the two portions, 
upper, *, and lower, J, shown in the Plate ; it can always be made 
artificially to assume this appearance ; but the interval between 
the two portions is sometimes almost as strong as the bands 
above and below it. The upper part extends transversely 
from the tibia to the fibula, just above the ankle-joint, and it has 
beneath it one synovial sheath for the tendon of the tibialis 
anticus to glide in ; the other muscles are not at this point 
supplied with such investments. The lower part of the 
ligament is shown in Plate 38, Pig. 3, as well as here; 
in the former case rather more of the fascia has been removed, 
so that the condition approximates more nearly to the 
description about to be given.* It may be looked upon as 
being V-shaped, the single attachment being external, and 
the double attachment internal. Externally, it is fixed by 
two strong pieces (Pig. 2, f) to the upper surface of the os 
calcis behind the origin of the extensor brevis digitorum. 
The fibres pass inwards and upwards across the foot, and then 



* If the lower part of the anterior ligament is considered to be attached to- 
the external maUeolua, as in this drawing, the appearance of two bands crossing 
one another like the parts of a letter X is given to it ; hence the name of liga^ 
meniwn erudatum sometimes applied to it. 
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divide into two portions, one of wliich ascends to the internal 
malleolus, whilst the other passes downwards to the inner 
row of carpal bones. Beneath it are three separate sheaths, 
one for the extensor longus digitorum and peroneus tertius, 
another for the extensor proprius poUicis, and a third for the 
tibialis anticus. The function of the ligament is to hold 
down the tendons in position, and to prevent their becoming 
unduly prominent during extension of the toes or flexion of 
the ankle. 

In the description of the deep fascia of the leg we must 
include the external annular ligament , the arrangement of which 
will be gathered by referring to Plate 38, Kg. 3. It consists of 
fibres passing from the external malleolus to the outer side of the 
OS calcis, and it is intimately connected with the sheath erf the 
peronei (Plate 38, Fig. 3, +). Beneath the external annular 
ligament there is but one synovial sheath, which sends prolon- 
gations into the two compartments of the special sheath of the 
peronei. 

Bands of fascia are found over the metatarso-phalangeal 
joints, binding down the tendons in their positions; one 
of thera has been left in the dissection over the fourth toe. 



MUSCLES. 

The tibialis anticus, A, arises from the outer side of the 
external tuberosity, and from about half the outer surface of the 
tibia ; from that part of the anterior surface of the inter- 
osseous membrane which is contiguous to its tibial origin, firom 
the fascia of the leg and from the septum between it and the 
extensor longus digitorum. The muscular beUy gives place, in 
the lower third of the leg, to a strong tendon, which passes 
over the front of the tibia and the inner side of the tarsus 
(Plate 38, Fig. 2, A), to be inserted into the internal cuneiform 
bone and the base of the first metatarsal. A small bursa 
intervenes between its insertion and the base of the internal 
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cuneiform^ which the surgeon will occasionally find distended 
with fluid. The muscle is subcutaneous. To its outer side 
are the extensor longus digitorum and the extensor proprius 
pollicis^ as well as the anterior tibial vessels and nerves. Its 
action is to flex the ankle and to adduct and invert the foot. 

The tendon of the tibialis sometimes requires division in 
cases of talipes varus. The operation may be performed at the 
aukle or at the insertion of the muscle. 

The extensor longus digitorum, JH, arises from the external 
tuberosity of the tibia^ and from the outer part of the anterior 
surface* of the fibula^ for about three-quarters of its length ; 
for a short distance (about an inch) from the interosseous 
membrane, from the fascia of the leg, and from the septa 
dividing it from the tibialis anticus and from the peroneus 
longus. The tendon appears at the anterior border of the 
muscle about its middle, and after traversing both divisions of 
the anterior annular ligament, divides into four parts which 
pass forwards to the four outer toes. Each tendon spreads out 
into a thin aponeurosis over the back of the first phalanx of 
the toe, and this aponeurosis is joined by slips from the short 
extensor, the lumbricalis and the interossei ; it then splits into 
three portions : the central one is inserted into the upper 
surface of the base of the second phalanx, while the lateral 
pieces blend together and are inserted on the upper and 
posterior part of the terminal phalanx. The belly of the 
muscle is more or less intimately united with that of the 
peroneus tertius ; it is in relation, on the outer side with the 
peroneus longus and peroneus brevis, on the inner side 
with the tibialis anticus and the extensor proprius poUicis, 
and the anterior tibial vessels and nerves. The tendon 
crosses the extensor brevis digitorum, and, like the anterior 
surface of the muscle itself, is subcutaneous. The muscle 
acts as an extensor of the outer toes, drawing them at 



* Sometimes called the anterior part of the inner surface. 
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the same time slightly outwards ;* it flexes the ankle, imptrtbf 
to the foot a certain amount of abductiou and roUtios 
outwards. 

The peroneus tertiut, C^ has been looked upon as a part of d* 
last muscle, but the division between the two la more r^iditj 
accomplished than is generally supposed. It arises firon 
the lower fourth of the anterior surface of the fibnlay firom tk 
contiguous part of the interosseous membrane, and from tk 
septum between it and the peroneus brevis. The tendon ptMi 
through the same compartment, in the lower part cyf tte 
anterior annular ligament, as that of the extensor loogw 
digitorum, and is inserted into the upper surface of the iifkh 
metatarsal bone, near the posterior end. It often sends t 
slip to the upper surface of the fourth metatarsal (described 
by Sappey as normal), which is figured in Plate 88, Fi|r. !• 
The muscle is in relation internally with the extensor 
proprius pollicis, externally with the peroneus breris; it ii 
subcutaneous, and rests on the extensor brevis digitorum. It 
flexes the ankle, it abducts the foot and everts it slightly. 

The extensor proprius pollicis y F, arises from the second and 
third quarters of the anterior surface of the fibula and firom 
})art of the interosseous membrane, the origin being wholly 
from bone above, and from membrane below. The tendon 
appears on the anterior surface of the muscle, passes through 
a separate sheath in the lower part of the annular ligament, 
and is inserted into the dorsal surface of the terminal phalanx 
of the great toe. A second small slip (present in this case, 
but not represented) is often attached to the first phalanx (the 
extensor primi intemodii haUucis longus). The muscle lies, at 
first, between the tibialis anticus and the extensor longus 
digitorum, having the anterior tibial vessels and nerves to the 
inner side. It becomes superficial in the lower third of the 



* The action upon the toes will be again referred to in connectioin with the 
description of the extenwr commwnia digitot^im maniU. 
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leg^ and continues so to the end. It crosses the vessels and 
nerves in front of the ankle, and then rests on the inner row 
of tarsal bones. It is an extensor of the great toe, and 
a flexor of the ankle ; it is also a weak inverter of the 
foot. 

The extensor brevis digitorum, G, arises from the upper 
surface of the calcanenm, external to the attachment of the 
interosseous ligament^ and in front of that of the anterior annu- 
lar ligament. It forma a broad fleshy belly on the dorsum of the 
foot, which ends in four tendons that pass to the outer side of 
the four inner toes. The slip to the great toe is more or less 
distinct at its origin from the rest of the muscle, and is inserted 
on the upper surface of the base of the first phalanx, Fig. 2 ; 
for which reason it is sometimes called the extensor brevis halluds. 
The other tendons blend with the expansion formed by the 
extensor longus upon the back of the first phalanges of the 
toes. The muscle rests upon the tarsus, and is crossed by the 
tendons of the extensor longus; the inner tendon crosses the 
dorsal artery of the foot. The muscle extends the toes, and is 
supposed to counteract the tendency of the long extensor to 
abduct them. 

It is important to remember the existence of this small 
muscular belly, in examiniug the dorsum of the foot for a 
supposed collection of fluid ; a perfect sense of fluctuation is, 
of course, obtained by feeling transversely to the fibres of 
the muscle ; and may, if the foot be swollen, say from gout, 
lead to an unpleasant mistake, unless care be taken. 

The peroneus longus, D, arises slightly from the external 
tuberosity of the tibia, external to the origin of the extensor 
longus digitorum, from the head and upper two-thirds of the 
outer surface of the fibula, from the fascia of the leg, and 
from the septa between it and the contiguous muscles. The 
origin from the fibula does not occupy the whole width of the 
anterior surface, which is partly devoted to the peroneus 
brevis ; nor is it quite continuous throughout, for at the part 
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where the peroneal nerve and the branches into which it 
divides are situated, the muscle is attached to a fibrous arch which 
bridges over them. The tendon appears on the outer side of the 
muscle about the middle of the leg, and passes down behind the 
external malleolus^ being contained at first in a sheath common 
to it and the extensor brevis beneath the external annular 
ligament, and afterwards in a separate sheath of its own as 
it passes obliquely across the sole of the foot (where it will be 
again seen), to be inserted into the first metatarsal and the 
internal cuneiform bones. The muscle rests upon the fibula 
and the peroneus brevis^ and is subcutaneous except in the sole 
of the foot. The extensor longus digitorum is in contact with 
its anterior border above, and the soleus and the flexor longus 
pollicis with its posterior border. The muscle acts as an 
extensor of the ankle, and an abductor and everter of the 
foot. 

The peroneus brevis, E, arises from the lower two-thirds of 
the outer surface of the fibula^ the origin extending up in 
front of that of the peroneus longus. It also takes origin 
from the fascia of the limb and the intermuscular septa. 
The tendon appears on the outer surface of the muscle 
above the middle ; it becomes free from fleshy fibres at the 
lower part of the external malleolus, and winding behind this 
bone, at first in the sheath common to it and the peroneus 
longus beneath the external annular ligament, and afterwards 
in its own special sheath, it is inserted into the tuberosity at 
the base of the fifth metatarsal bone. It very often sends 
forward a delicate tendinous prolongation to be attached to 
the upper and back part of the first phalanx of the little 
toe. The muscle is in great part covered by the peroneus longus, 
but in front and behind the tendon of this muscle it is super- 
ficial, reaching forwards to touch the peroneus tertius, and 
backwards to the flexor longus pollicis. The muscle is an 
abductor and everter of the foot, and is generally considered 
to be an extensor of the ankle. 
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arteries. 

The cutaneous arteries on the front of the leg are derived 
principally from the anterior tibial ; but at the upper part some 
twigs are found from the articular branches of the popliteal 
and from the anastomotic of the femoral, and at the lower 
part of the leg from the peroneal. 

VEINS. 

On the dorsum of the foot is an arch of superficial veins, 
the convexity of which looks towards the toes. This ends at 
the inner side of the limb in the internal saphenous, /3, and at 
the outer side In the external saphenous, a. 

NERVES. 

The superficial nerves of the front of the leg are derived at 
the inner side from the internal saphenous, 1, and its patellar 
branch, 2 ; at the outer side are some small twigs of the 
external popliteal and of the external saphenous, ^, and the 
latter nerve supplies the digital branch to the outer side of the 
little toe. The musculo-cutaneous, 3, supplies the centre of the 
limb, and is joined to both the saphenous nerves. It will be 
described in connection with Fig. 2. The termination of the 
anterior tibial, 5, is cutaneous between the first two toes. 



Fig. 2. 

This dissection was made from that shown in Fig. 1, by 
taking away the anterior annular ligament and most of the 
superficial vessels, and all the superficial nerves except the 
terminal branch of the anterior tibial. The extensor longus 
digitorum and the extensor proprius poUicis were removed with 
the exception of their tendons of insertion. The tendons of 
the extensor brevis digitorum were cut, but the origin was 
only partially removed and reflected. The vessels and nerves 
were then cleaned, and in order to show them completely, the 
upper parts of the tibialis anticus and of the peroneus longus 
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were turned down. Lastly, the metatarsal bone of the great 
toe was taken out, in order to show that part of dorsal 
artery of the foot which is distributed in the sole of the foot. 

ARTERIES. 

The anterior tibial, a, enters this region by passing between 
the two points of the bifid upper extremity of the tibialis pos- 
ticus, and then over the upper border of the interosseous mem- 
brane. It runs down the front of the leg as far as the middle 
of the ankle-joint, where it takes the name of dorsal artery of 
the foot. Its line on the surface of the limb is one drawn 
from the inner side of the head of the fibula to the middle of 
the ankle-joint. The vessel rests on the interosseous membrane 
and the lower end of the tibia, and is overlapped by the muscles 
between which it lies. Thus, the tibialis anticus is in contact 
with it internally for almost the whole of its extent ; while the 
extensor longus digitorum touches it externally above, and the 
extensor proprius pollicis below ; but the latter muscle crosses 
over to the inner side of the artery just above the ankle. It 
is surrounded by vense comites. The anterior tibial nenre 
reaches its outer side about the middle of the leg, and crosses 
it once or twice, but lies to the outer side of the vessel at its 
termination. The artery gives numerous muscular and 
cutaneous ofiBcts, and the following named branches. The 
recurrent articular, /, runs upwards and inwards in the fibres 
of the tibialis anticus with the nerve of the same name, and 
supplies cutaneous and muscular branches, as well as twigs to the 
joint which anastomose with the other arteries in this situation. 
The internal malleolar, d, a branch of variable size, runs inwards 
over the internal malleolus, supplying cutaneous and articular 
offsets. The external malleolar, e, usually larger in sixe, leaves 
the anterior tibial either opposite the internal malleolar, or 
at a somewhat higher level. It passes either transversely 
outwards, or obliquely outwards and downwards, has a fi^ee 
inosculation with the anterior peroneal, n, and ruuiing 
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• 

down in front of the external malleolns^ joins in the anasto- 
mosis about the heel^ described at p. 342. 

Ligature of the anterior tibial is practised either in the 
upper or lower third. In the former case, the line of the 
vessel having been determined, an incision of about three inches 
is made ; the surgeon then searches for the interval between 
the tibialis anticus and the extensor longus digitorum, which, 
it must be remembered, is not marked by such a distinct inter- 
muscular septum as that between the extensor and the peroneus 
longus; and on separating the muscles he finds the artery 
resting on the interosseous membrane. In the lower third, 
exactly similar directions will guide to the artery, the 
extensor proprius pollicis being substituted for .the extensor 
longus digitorum. 

The dorsal artery of the foot, g, is the continuation of the 
anterior tibial; it extends on the front of the foot from the 
middle of the ankle to the back of the first interosseous space. 
It rests on the astragalus, the scaphoid, and the inner two 
cuneiform bones, and is crossed by the innermost tendon of 
the extensor brevis digitorum. This latter tendon and that 
of the extensor proprius pollicis lie to its inner side, the 
innermost tendon of the extensor longus digitorum is to the outer 
side. Yense comites surround the artery; the nerve is usually 
to the outer side, but this arrangement is not constant, as is 
exemplified by this drawing. After reaching the first interosseous 
space the artery passes into the sole of the foot, where it 
supplies digital branches to the two inner toes, and inosculates 
with the external plantar. The dorsal artery of the foot 
supplies branches on the inner side, distributed to the skin 
and the articulations, as well as to the muscles of the great 
toe. These anastomose freely with the arteries at the inner 
side of the foot, as shown in Plate 38, Fig. 2. From the 
outer side it gives off the following two named branches. 
The tarsal branch, h, passes forwards and outwards beneath 
the extensor brevis digitorum, and anastomoses with branches 
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of the external plantar at the outer border of the foot. It 
supplies the muscles^ integuments, and joints. The meta- 
tarsal branch, A, runs outwards on the bases of metatarsal 
bones beneath the tendon of the short extensor, and 
anastomoses with small branches of the external plantar. 
From the concavity of the arch which it forms, small twigs 
ascend to the tarsus, from the convexity proceed four inter- 
osseous branches. These run forwards along the interosseous 
spaces, bifurcating opposite the webs of the toes to supply the 
dorsal aspect of the latter. From the commencement of 
each interosseous artery is given off a posterior perforating 
branch of minute size, which passes downwards to anastomose 
with the interosseous branches of the deep plantar arch; 
similar anterior perforating branches leave each joint before 
its bifurcation. The branch, c, which anastomoses with the 
anterior peroneal, may be looked upon as a second external 
malleolar. 

To ligature the dorsal artery of the foot, an incision an inch 
and a half long is made over the course of the vessel ; the 
most internal tendon of the extensor brevis digitorum is 
separated from that of the extensor longus digitorum, and the 
artery is sought between them. 

VEINS. 

Venae comites accompany the dorsal artery of the foot and 
the anterior tibial. 

NERVES. 

The peroneal nerve after entering, or rather passing beneath 
the peroneus longus, divides into three branches, the anterior 
tibial, the recurrent articular, and the musculo-cutaneous. The 
relation of the termination of the peroneal nerve to the head 
of the fibula exposes it to the risk of undue pressure, from in- 
sufficiently padded splints applied to the outer side of the limb. 
Temporary, or even permanent, injury to the nerve may arise 
from this cause. 
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The anterior tibial nerve, 2, passes downwards and inwards, 
beneath a tendinous arch from which the peroneus longus 
arises, towards the anterior tibial artery which it joins about 
the middle of the leg. It crosses the artery once or twice in its 
course downwards, but usually lies external to the end of this 
vessel and to the dorsal artery of the foot. It ends by supplying 
a digital branch to the back of the contiguous sides of the 
inner two toes, which joins some twigs from the musculo- 
cutaneous. In the leg the anterior tibial supplies muscular 
branches to the tibialis anticus,the extensor communis digitorum, 
and the extensor proprius pollicis. In the foot, it gives off a 
considerable branch, 3, which runs forwards and outwards 
beneath the extensor brevis digitorum, supplying this muscle 
and the articulations of the foot. This branch is supplied with 
a gangliform enlargement. 

The recurrent articular, 1, runs upwards and inwards in the 
fibres of the tibialis anticus, supplying this muscle and the 
knee, as well as the tibio-fibular articulation. In this instance 
it gave a twig to the peroneus longus.* 

The musculO'Cutaneous, 4i, runs almost vertically downwards 
through or beneath the peroneus longus, and then between 
the peroneus brevis and the extensor longus digitorum as far 
as a point somewhat below the middle of the leg, where it 
becomes superficial and divides into its two terminal branches. 
It supplies muscular branches to the two outer peronei. 
The inner division gives cutaneous digital branches to 
the inner side of the great toe, and the contiguous 
sides of the second and third toes, joining with the internal 
saphenous and the anterior tibial ; while the outer supplies 
the contiguous sides of the third and fourth, and of the 
fourth and fifth toes, and joins the external saphenous nerve. 
Cutaneous twigs are also given to the lower part of the leg 
and to the dorsum of the foot. 



* ThiB nerve is sometimea described as a muscular or as an articular branch 
either of the external popliteal (Sappey), or of the anterior tibial ^enle). 
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attached to the inner of the ttf o tubercles on the lower surface 
of the OS calcis^ but much thinner in fronts where it divides 
into five distinct slips^ which are prolonged forward to blend 
with the under surfaces of the sheaths of the flexor tendons 
of the toes. Soon after the subdivision of this part of the 
fascia^ each slip sends upwards a prolongation on either side 
of the flexor tendons to be attached to the transverse meta- 
tarsal ligament. Over the webs of the toes the five slips 
are joined together by a thin and often indefinite transverse 
band^ the superficial transverse ligament. From the under 
surface of the central piece of the fascia the flexor brevis digi- 
torum takes origin. 

The two lateral portions of the plantar fascia, J, *, which 
are comparatively thin^ and allow the colour of the subjacent 
muscles to show through^ are attached behind^ like the central 
part^ to the os calcis ; the internal to the inner of the two 
tubercles on the under surface, the external to both. Thev 
pass forwards over the abductors of the great and little toea 
respectively^ giving origin to these muscles^ and being united 
with the sides of the central portion. The inner also blends with 
the internal annular ligament and is attached to the bones at 
the inner side of the foot ; and the outer portion joins the 
fascia on the outer side of the foot. Between the calcaneum 
and the base of the fifth metatarsal bone the external piece 
forms a strong band of fibres^ which act the part of a ligament 
holding these bones together. If we examine the plantar fascia 
further, we find passing upwards towards the deeper parts of 
the foot, from the junction of the central and lateral portions^ 
strong intermuscular septa which separate the three muscles 
of the first layer ; and these septa are joined again by a trans- 
verse piece which lies on the deep or upper surface of the 
flexor brevis digitorum. 
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Fig. 2. 

This dissection was made from the last, by removing the 
plantai fascia, and cleaning all the structures exposed by 80 
doing. 

MUSCLES. 

The following muscles belong to what is usually described 
as the first layer in the sole : — 

The flexor brevis digitorum, A, arises by a narrow origin 
from the inner tubercle on the under surface of the os calcis, and 
from the plantar fascia and the intermuscular septa. It forms 
a rounded fleshy belly, which occupies the middle of the sole 
and divides into four slips, from which tendons are prolonged 
to the four smaller toes. .These tendons split opposite the 
metatarso-phalangeal joints, to allow the tendons of the long 
flexor to pass through them. After this has happened, the 
two parts reunite opposite the first phalanx, and again splitting, 
are inserted on the sides of the base of the second phalanx. The 
muscle rests upon the tendons of the flexor longus digitorum 
and the lumbricales, the accessorius, the external plantar 
vessels and nerve, and the long plantar ligament. It acts as a 
flexor of the metatarso-phalangeal and first inter-phalangeal 
joints of the four outer toes. 

The abductor pollids, B, arises from the inner of the two 
tubercles on the under surface of the os calcis^ from the 
plantar fascia, and from the internal annular ligament. A strong 
tendon appears on the under surface near the posterior part 
of the muscle, and running forwards and slightly inwards, 
receives fibres of insertion from the flexor brevis poUicis as 
well as from the abductor itself; it is inserted, together with 
the inner head of the former muscle, into the inner side of 
the base of the first phalanx of the great toe. The muscle 
lies over the insertions of the tibialis posticus and the tibialis 
anticus, and part of the flexor brevis pollicis, the tendons of 
the flexor longus pollicis and flexor longus digitorum, the inner 



[Plate 40, Fio. 2.] 359 

head of the accessorius, and the plantar vessels and nerves. 
It is a flexor and a weak abductor of the great toe from the 
middle line of the foot.* 

The abductor minimi digiti, C, arises from both tubercles ou 
the under surface of the os calcis and from the interval between 
them^ and also from the plantar fisLScia, especially that part which 
extends from the calcaneum to the fifth metatarsal bone. 
Beyond the level of the base of this bone it is chiefly tendinous^ 
and is closely united with the flexor minimi digiti. The 
two muscles are inserted together to the outer side of the 
metatarsal phalanx of the little toe. 

ARTERIES. 

The internal plantar, a, is an artery which varies consider- 
ably in size and distribution. It begins at the point of division 
of the posterior tibial artery, usually at the lower border of 
the internal annular ligament, but sometimes at a higher, 
sometimes at a lower level. The vessel passes forwards, per- 
forating the internal intermuscular septum, and becoming 
superficial near the middle of the foot between the flexor 
brevis digitorum and the abductor pollicis. It then courses 
forwards along the inner side of the foot and anastomoses with 
the digital arteries of the great toe ; sometimes an insigniti- 
cant trunk is continued outwards and forwards across the 
tendons of the flexor brevis digitorum, giving minute branches 
to join the digital vessels in the first two or three spaces. 
The internal plantar supplies branches to the contiguous 
muscles, cutaneous twigs to the inner part of the sole, and 
usually a considerable branch to the inner side of the dorsum 
of the foot. See Plate 38, Fig. 2. 



* See also note on action of flexor brevis pollicis. 
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NERVES. 

The internal plantar, 1, is somewhat the larger of the two 
plantar nerves. It takes the same course as the accompanying 
artery as far as the pointy where both become superficial 
between the abductor poUicis and the flexor brevis digitofom. 
The nerve supplies digital branches to the inner side of the great 
toe and to the contiguous sides of the four inner toes ; muscular 
branches to the abductor and flexor brevis digitorum^ flexor 
brevis pollicis^ and the inner two lumbricales ; and cutaneous 
branches to the inner side of the sole. It ako joins, or is 
joined by, a twig from the external plantar nerve. 



Fig. 3. 

In order to make this dissection from the last, the internal 
plantar vessels and nerves were removed. The abductors of 
the great and little toes, and the flexor brevis digitorum, were 
detached at their origins, and their tendons were cut near the 
toes. The subjacent parts were then carefully cleaned. 

MUSCLES. 

The muscles of the second layer are now exposed. 

The tendons of the flexor longus pollicisy D, and the flexor 
longus digitorum, E, are shown as they pass forward to the 
toes. That of the flexor longus pollicis is more deeply situated 
than that of the flexor of the toes, and as it crosses beneath 
the latter the two are united by cross fibres. The reader viU 
notice how the tendon of the flexor longus pollicis is flattened 
out beneath the metatarso-phalangeal joint, and also the 
manner in which the tendons of the long flexor of the toes 
perforate those of the short flexor. 

The lumbricales y L,L, L, are small muscles, commonly four 
in number (in this case only three), arising from the tendons 
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of the flexor longus digitornm. All except the innermost are 
attached to two tendons. They are inserted into the expan- 
sions at the dorsal aspect of the toes formed by the tendons of 
the extensor longus digitorum. Their action is like that of the 
corresponding muscles in the hand — viz., to flex the metatarso- 
phalangeal, and to extend the inter-phalangeal, articulations. 

The accessorius, F, F^, is a small flat muscle occupying the 
middle of the sole. It arises by two heads, an inner fleshy one 
attached to the inner surface of the os calcis, and an outer 
tendinous one attached to the outer surface of the same bone, and 
also to the long plantar ligament. The muscle is inserted on 
the outer border and deep surface of the tendon of the long 
flexor. It is crossed by the plantar vessels and nerves and by 
the flexor brevis digitorum, and it lies on the calcaneum and 
the ligamentum longum plantae. Its action is to counteract 
the tendency of the long flexor to pull the toes towards the 
inner border of the foot. 



Fig. 4. 

This drawing exhibits the next stage in the dissection of the 
sole, and is obtained from that shown in Fig. 3 by cutting the 
tendons of the long flexors of the toes below the annular liga- 
ment and near their insertions, and by removing them together 
with the accessorius. The short muscles of the great and 
small toes, and such of the interossei muscles and the ligament- 
ous structures as were exposed, were then cleaned, together 
with the continuation of the external plantar vessels and nerve. 
Lastly, the sheath of the peroneus longus was in part opened 
to show the tendon of the muscle, O. 

MUSCLKS. 

The muscles of the third layer are now seen. 

The flexor brevis pollicis^G/u a muscle consisting of two heads^ 
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more or less closely united behind but diverging in front, and 
receiving between them the tendon of the flexor longus pollicis. 
It arises from the inner surface of the cuboid bone, and from the 
prolongation of the tendon of the tibialis posticus to the 
cuneiform bones. The two heads of insertion blend with the 
tendons of the abductor and adductor of the great toe respec- 
tively, and by means of these are inserted into the inner and 
outer sesamoid bones of the metatarso-phalangeal articidation 
and the sides of the base of the first phalanx of the great toe. 
The muscle lies over the first metatarsal bone and the tendon of 
the peroneus longus. The action of the short flexor is to flex the 
metatarso-phalangeal articulation ; but it probably does not act 
independently of the abductor and adductor. 

Duchenne ('* Phys. des Mouvemeats,^' pp. 580-585), following 
the description of Winslow, gives the inner part of the muscle 
as part of the abductor, and the outer as part of the adductor. 
He considers that one of the principal functions of the 
muscles attached to the sesamoid bones of the great toe 
is to fix the first phalanx during the contraction of the 
extensor proprius pollicis, so that this muscle may act as 
a flexor of the ankle without extending the great toe. 

The adductor pollicis^ H, arises from the sheath of the 
peroneus longus and from the bases of the second, third, and 
fourth metatarsal bones. Its fibres pass forwards and inwards 
to be inserted with the flexor into the outer sesamoid bone and 
the outer side of the base of the first phalanx of the great toe. 
It is in contact by its deep surface vfith the metatarsal bones 
and some of the interossei, and by the opposite surface with 
the tendon of the long flexor of the toes. It acts as a flexor 
and a weak adductor of the great toe. 

The transversalis pedis, J, is sometimes looked upon as a part 
of the adductor, its insertion taking place together with that 
of this muscle into the outer sesamoid bone of the great toe, 
and the outer side of the base of the first phalanx. The trans- 
versalis arises from the under surface of the capsular ligament 
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of the outer four metatarso-phalangeal articulations. It crosses 
the digital arteries to the three outer spaces, and is crossed by 
the tendons of the long flexor. Its action is to draw the 
heads of the metatarsal bones together. 

The flexor brevis minimi digiti, K, arises from the sheath of 
the peroneus longus and the base of the fifth metatarsal bonCi 
and is inserted to the outer side of the base of the metatarsal 
phalanx of the same toe. The muscle is not unlike one of the 
interossei ; it acts as a flexor of the metatarso-phalangeal joint 
of the little toe. 

ARTERIES. 

The external planter, c, begins at the bifurcation of the 
posterior tibial, close to the lower border of the internal 
annular ligament. It is at first directed obliquely forwards 
and outwards across the foot, beneath the abductor poUicis 
and flexor brevis digitorum, but resting upon the accessorius 
and the long plantar ligament. Near the base of the fifth 
metatarsal bone it lies opposite the interval between the flexor 
brevis digitorum and the abductor minimi digiti. It then 
changes its direction, and passes forwards and inwards on the 
interossei muscles and metatarsal bones, and under cover of 
the flexor brevis digitorum and adductor pollicis, till it ends by 
inosculating with the terminal branch of the dorsal artery of the 
foot (Fig. 5). This junction forms what is known as the plantar 
arch. The external plantar nerve is in close contact with the 
artery, lying to its inner side. The external plantar artery 
gives cutaneous branches to the heel and outer side of the foot, 
which have been before described as anastomosing freely with 
the other vessels in these situations. It gives also muscular 
branches to the muscles between which it lies, and articular offsets 
to the joints which it crosses. From the convexity of the plantar 
arch spring the digital branches y d, d. These are four in number j 
the outermost one is undivided, and supplies the outer side of 
the little toe ; the others pass beneath the transversaUs pedis, and 
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each divides opposite the web of the toes into two pieces, which 
supply the contiguous sides of the four outer toes. The 
distal branches send upwards through the three outer inter- 
osseous spaces, anterior perforating branches to join the inter- 
osseous twigs derived from the dorsal artery of the foot. The 
distribution of the vessels at the sides of the toes is similar 
to that which will be described in connection with the hand. 
From the concavity of the plantar arch, minute articular and 
muscular twigs are supplied, and from its upper surface three 
posterior perforating arteries ascend through the interosseous 
spaces to join the interosseous arteries on the dorsum of the 
foot. 

The dorsal artery of the foot (Fig. 5, d) passes into the sole 
at the back of the first interosseous space, and divides at once 
into two parts ; the outer enters into a free inosculation with the 
external plantar arc ; the inner is continued forwards beneath 
the flexor brevis pollicis, and divides into two branches, one of 
which supplies the inner side of the great toe after joining, in 
most cases, a branch from the internal plantar, while the other 
again divides to supply the contiguous sides of the two inner 
toes. 

NERVES. 

The external plantar, 2, begins at the bifiircation of the pes- 
terior tibial nerve, and accompanies the artery of the same 
name in the whole of its coiirse. In the first part of its 
course, the nerve gives branches to the accessorius and abductor 
minimi digiti, that to the latter muscle winding outwards 
immediately in front of the great tubercle on the under sur- 
face of the OS calcis. It also gives ofi* some cutaneous twigs 
to the outer side of the sole. Near the base of the fifth 
metatarsal bone the nerve divides into superficial and deep 
parts. The superficial supplies the digital branches to the 
outer side of the little toe, and to the contiguous sides of this 
toe and the next; it also supplies the flexor brevis minimi 
digiti, and communicates with the outermost digital branch of 
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the internal plantar. The deep part of the nerve ends in the 
adductor poUicis^ and supplies muscular twigs to this muscle 
as well as to the outer head of the flexor brevis pollicis^ the 
transversalis pedis^ the interossei^ and the outer two lumbricales. 



Fig. 5. 

This deepest view of the sole of the foot is obtained from 
the dissection shown in Fig. 4, by removing all the muscles of 
the third layer and cleaning carefully the parts so exposed. 

MUSCLES. 

The remaining muscles belong to the fourth layer. 

The interossei are a series of small muscles occupying the 
interosseous spaces ; they are arranged in two sets^ dorsal 
and plantar^ all, however, being visible from below. 

The plantar set, L, L, L, three in number, take origin from 
the inner aspect of the three outer metatarsal bones, and are 
inserted on the bases of the first phalanges, blending at 
their insertion with the expansion of the extensor tendons on 
the dorsal aspect of these bones. The dorsal are four, 
M, M , M , M , and take origin each from both of the bones 
bounding respectively the four interosseous spaces ; they are 
inserted in the same way as the plantar muscles, into the ex- 
pansion on the dorsal aspect of the toes, the innermost one 
being attached to the inner side of the second toe, and the 
others to the outer sides of the second, third, and fourth toes. 
These muscles act, like the lumbricales, as flexors of the 
metatarso-phalangeal articulations, and extensors of the two 
inter-phalangeal joints, of the toes ;* but they also can separate 



* The principal use of the lumbricales and interossei is to keep the pulps of 
the toes applied to the ground in the acts of walking and standing ; if they be 
paralysed the deformity of the toes known as " lagriffe des orteils" is produced, 
in which condition the metatarso-phalangeal joint is extended, while the inter- 
phalangeal joints are flexed. 
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and approximate the toes. The plantar series are adductors 
towards^ and the dorsal series abductors from, the middle line 
of the second toe. 

The tendon of the peroneus hngus, J, occupies the groove 
on the under surface of the cuboid bone ; at this point a 
sesamoid bone is generally found in it, giving it the swoUen 
appearance shown in the drawing ; it passes obliquely 
across the sole in a fibrous sheath (indicated in Fig. 4), and 
is inserted into the base of the first metatarsal bone at its 
outer aspect, but sends also a few fibres to the outer side of the 
internal cuneiform bone. 

The tendon of the tibialis posticusy C, is attached to the 
tubercle of the scaphoid bone, and sends strong prolongations 
to several other bones of the foot ; one, D, passes outwards 
and backwards to the anterior edge of the sustentaculum tali; 
another, E, reaches the under surface of the internal cunei- 
form ; and a third, F, goes to the inner side of the cuboid, 
to the two outer cuneiform bones, and to the base of the three 
middle metatarsal bones. 
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PLATE 41. 

This drawing represents a dissection of the axilla and the 
surrounding regions^ showing the parts as nearly as possible 
in their natural position. Incisions in the skin were made 
from the episternal notch; one vertically downwards to a 
point midway between the xiphoid appendix and the um- 
bilicus, another along the clavicle as far as the outer end 
of this bone. From this point a cut was made along the 
middle of the swell formed by the deltoid muscle for about 
a third of the length of the arm; from its extremity 
another was carried across the inner aspect of the arm as far 
as the swell formed by the long head of the triceps^ and was 
thence prolonged vertically downwards along the side of the 
trunks running about three inches behind the posterior fold 
of the axilla. When this last incision had reached a point on 
the same level as the lower end of that first mentioned in the 
middle line^ the two were united by a transverse cut. 

The cutaneous vessels and nerves were first dissected^ and a 
plan of them was laid down on paper. Then the deep fascia 
was removed from the muscles^ and the fat with most of the 
glands was carefully cleared away from the axilla^ exposing 
the various structures which this space contains. The axilla 
may be looked upon as a hollow four-sided pyramid^ the base 
of which looks downwards and outwards^ and the apex upwards 
and inwards. Of its four sides^ the inner is formed by the 
chest-wall^ covered in great part by the serratus magnus ; the 
anterior, by the two pectoral muscles ; the posterior, by the sub- 
scapularis, the latissimus dorsi and the teres major ; while the 
outer one, comparatively insignificant in size, is formed by the 
neck of the humerus covered by the coraco-brachialis and short 
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head of the biceps. The base of the pyramid is closed by the 
axillary fascia^ which is strong and white^ and is continuous with 
the fascia of the arm and that of the side of the trunks as well 
as with the sheaths of the muscles forming the anterior and 
posterior folds of the axilla — i.e., the pectoralis major and minor 
in front, and the latissimus dorsi and teres major behind. 
Along the outer wall are arranged the axillary vessels and the 
brachial plexus of nerves ; at the posterior part are found the 
subscapular vessels^ and crossing the space>from above downwards, 
are branches derived from the brachial plexus, and from within 
outwards the intercostal nerves. The axilla is occupied by a 
large amount of loose fat, imbedded in which are numerous 
lymphatic glands, f, f- These glands are of great interest to the 
surgeon on account of the frequency with which he is called 
upon to undertake their removal. They are npt very definitely 
arranged, but tend to grpup themselves in three sets : one, 
along the course of the great vessels, which draw their supply 
of lymph from the upper limb ; an(l two others along the inner 
wall of the axilla — i.e., one along the edge of the pectoralis 
minor, and one at the back of the space near the subscapularis. 
These latter communicate with the superficial lymphatics of 
the front and sides of the chest and the mamma, and with 
those of the lumbar and dorsal regions. It may also be men- 
tioned that a few small glands are sometimes to be found in 
front of the chest between the pectoralis major and the 
deltoid. The efferent vessels from the axillary glands unite into 
one or more trunks which pass up into the lower part of the 
posterior triangle of the neck, and empty themselves either into 
the subclavian vein, near the point of entry of the thoracic 
duct, or else open into the thoracic duct or right lymphatic duct, 
or one of their large tributaries. In connection with this point, 
it may be remembered that, although it is of firequent occur- 
rence after cancer has afiected the axillary glands to find those 
above the clavicle subsequently affected, yet cases occasionally 
present themselves where a secondary growth has started in an 
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internal viscus before the supra-clayicular glands have become 
inTolved. In operating for the removal of tumours of any 
kind in the armpit^ the surgeon must bear in mind that^ while 
the knife may be used freely at the anterior and inner parts 
of the space^ great caution must be used in the direction 
of the large vessels ; he will find it a useful plan to pull the 
growth away from these structures with his fingers^ applying 
ligatures to all arteries and veins before dividing them. 
During such an operation it is scarcely possible to avoid 
dividing some of the nerves^ but it is well to endeavour to 
preserve the subscapular nerves and the branch to the serratus 
magnus^ injury to which will seriously impair the usefulness 
of the arm. The axillary fascia is tightened by abduction of 
the arm^ and under such circumstances forms a serious obstruc- 
tion to the diagnosis of tumours beneath it^ and to the per- 
ception of the sense of fluctuation. A small cancerous gland 
in the axilla will often^ indeed^ completely elude detection, 
until the finger is passed through the axillary fascia. 

MUSCLES. 

* 

Several muscles are partly exposed in this dissection^ but 
only one, the pectoralis major^ is completely laid bare. Be- 
neath the clavicle will be seen the lowest part of the platysma, 
Mj ending on the aponeurosis over the pectoralis major. 

The pectoralis major, A, arises from the anterior border, or, 
as it may be called, the anterior surface of the clavicle, in the 
inner half of the bone; from the front of the sternum by 
muscular and tendinous fibres closely united with those of the 
muscle of the opposite side ; and by slips, which are muscular 
in the upper part of the chest and aponeurotic in the lower, 
from the cartilages of the upper six ribs. These points of 
attachment are shown in the following Plate (Plate 42, Pig. 1, 
A, A, &c.). It is also attached to the aponeurosis of the external 
oblique muscle of the abdomen, and sometimes to the bone of the 
sixth rib. There is always a more or less distinct interval 
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between the sternal and clavicular portions of the muscle. The 
insertion is to the outer lip of the bicipital groove. The 
upper sternal and costal fibres end in a tendon which blends 
with the deep surface of that derived from the clavicular fibres^ 
but which reaches neither so far upwards nor downwards. 
The tendon corresponding to the lower costal fibres unites at its 
lower part with the middle of the under surfiure of the tendon 
from the upper sternal and costal part; but above^ the two are 
separated by a considerable interval containing fat. This 
deepest tendon reaches furthest up upon the bone. 

The muscle is subcutaneous^ except where the platysma and 
the mamma cover it ; it rests upon the pectoralis minor and 
parts of the coraco-brachialis and short head of the biceps, and 
upon the upper ribs and their iotercostal muscles. Above the 
level of the pectoralis minor it covers the costo-coracoid mem- 
brane with the subclavius muscle, the sheath of the axillary 
vessels and the brachial plexus ; below the pectoralis minor it 
rests on the axillary vessels and the accompanying large 
branches of the brachial plexus. The upper edge corresponds 
to the deltoid and the cephalic vein. 

The principal action of the pectoralis major is to adduct 
the arm, at the same time bringing it forwards across the 
front of the body. It also rotates the humerus inwards. 
The lower fibres depress the arm when it is raised. The 
clavicular fibres have a somewhat independent action from that 
of the rest of the muscle ; they act very forcibly in bringing 
the arm forwards, if it have been previously raised to a level 
with the shoulder ; they depress the arm if raised above the 
head, but if the arm be applied to the side, they raise the 
shoulder by their contraction, at the same time bringing the 
elbow forwards, as is done in supporting a weight on the 
shoulder. The muscle may be used in climbing, or as an 
extraordinary muscle of inspiration, under which circumstances 
the humerus is the fixed point, and the body or the ribs, as 
the case may be, are drawn towards it. 
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The latissimus dorsi, ¥, is more fully seen here than in any 
other of this series of Plates, but parts of it are shown in 
Plate 43 and in Plate 26. With an origin partly shown in these 
Plates, from the spines of the lower six dorsal and all the 
lumbar vertebrse, from the posterior layer of the fascia lum- 
bomm, from the outer half of the iliac crest, and by three 
digitations, from the lowest three ribs, the latissimus is at first 
a broad flat muscle, the fibres of which ascend and pass out« 
wards in the direction of the lower angle of the scapula. Here 
it receives in many cases a slip of origin from the lower angle 
of the scapula (Plate 43, Fig. 1), and then becomes applied to 
the surface of the teres major, G, round which it gradually 
winds, so that at the insertion of the two muscles the latissimus 
is placed anterior to the teres, and at a somewhat higher level. 
The insertion takes place at the bottom of the bicipital groove, 
the tendon being continuous at the lower part with that of 
the teres major, but separated from it above by a narrow 
interval, in which is found a bursa. 

The muscle is subcutaneous for the most part, but behind, its 
upper border is overlapped by the trapezius (Plate 26, Pig. 1), 
and at its insertion it is beneath the axillary vessels and the 
accompanying nerves, and here it is overlapped by the coraco- 
brachialis. It rests on the erector spinse, the lower ribs and 
intercostal muscles, and the serratus posticus inferior ; on a small 
part of the external and internal oblique, on the lower part of the 
serratus magnus ; on the angle of the scapula with the lower 
part of the rhomboideus major and infra-spinatus muscles, and 
upon the teres major. 

Its action is to depress the arm and draw it backwards, 
while rotating the humerus inwards. If the arm be raised, it 
will draw the trunk towards it, as in climbing. 

ARTERIES. 

The cutaneous arteries on the front of the chest are derived 
principally from the minute perforating branches of the internal 



372 [Plate 41.] 

mamniart/y e, but a few^ which accompany the descending 
nerves from the cervical plexus^ come from the supra-scapolar 
or some other branches of the subclavian. At the side of the 
chest the arterial supply comes chiefly from the lateral branches 
of the aortic intercostah, f, which divide into anterior and 
posterior twigs to accompany the corresponding cutaneous 
nerves ; a few small vessels, however, at the upper part of the 
axilla, originate from some of the branches of the axillary 
artery. 

NERVES. 

The cutaneous nerves come almost entirely from the 
cervical plexus and the intercostal nerves. 

Descending over the clavicle and making their appearance 
beneath the lower part of the platysma are the descending branches 
of the cervical plexus, 12, 12 [vide Plate 5, Fig. l,p, 51). They 
are usually grouped in three sets : acromial, clavicular, and 
sternal, but their arrangement is variable, and, moreover, their 
size varies with that of the terminal branches of the intercostal 
nerves. They may roughly be said to supply the skin of the 
front of the chest above the level of the nipples ; a fact which 
may be interesting as a point of diagnosis in certain cases of 
fracture of the lower cervical spine.* Along the front of the 
chest appear the terminal twigs of the intercostal nerves, Wy 
two for each space ; these run outwards over the pectoralis 
major. In each intercostal space, except usually the first; 
are found the lateral branches of the intercostal nerves. Their 
points of emergence from between the digitations of the serratus 
magnus, or through the external oblique, are in a line drawn 
from the anterior fold of the axilla to the middle of the iliac 
crest. All but the highest (the intercosto-humeral) divide 
into anterior and posterior branches, which pass respectively 
forwards and backwards, supplying the area of skin which lies 



* I know of a malingerer who was detected from the fact that he profeoed 
to have lost sensation absolntely, below a line corresponding to his claviclefc 
The application of the battery quickly exposed the deceit. 
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between that to which the anterior and posterior cutaneous 
branches of the dorsal nerves are distributed. The posterior 
branch of the third, S, usually goes^ in part^ to the skin of the 
arm. The lateral branch of the second^ the intercosto- 
humeral, 7, is undivided^ and passes altogether to the inner and 
back part of the arm. The first usually gives no lateral 
ofiiset ; but occasionally^ as in this instance, it supplies a branch, 
6, having the distribution of the nerve of Wrisberg, or small 
internal cutaneous. If such a nerve be present, it is generally 
joined by a branch from the brachial plexus, such as that shown 
in the drawing. 
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PLATE 42. 

Figs. 1 and 2. 

The dissection for Fig. 1 was prepared from that shown in 
Plate 41^ by dividing the peetondis major and removing the 
greater part of the muscle, leaving, however, its origin and 
insertion. The first five digitations of the external oblique were 
also taken away, with a portion of the aponeurosis of the 
pectoralis. The parts exposed by this dissection were then 
cleaned, and in order to display more fully the structures at the 
outer aspect of the axilla the latissimus dorsi was cut across and 
the lower end of the muscle was allowed to fall backwards. 
Lastly, about five inches of the vein which is called basilic 
below, but axillary above, were removed, and most of the 
cutaneous nerves were cut short. 

Fig. 2 shows a part of the same preparation as that drawn 
in Fig. 1, after the removal of the pectoralis minor, the 
sheath of the axillary vessels, and the axillary vein. 

On the removal of the pectoralis major, a space of some 
importance is disclosed above the pectoralis minor. This is at 
first covered by a thin prolongation from the sheath of the latter 
muscle, but on clearing away this structure and some fat which 
lies beneath it the costo-coracoid membrane is laid bare, with 
a layer of fascia passing firom it to the sheath of the axillary 
vessels. Piercing this prolongation are found the external 
anterior thoracic nerve, the acromio-thoracic artery and the 
cephalic vein. The costo-coracoid membrane, t^ is a strong piece 
of fascia consisting of two layers, which correspond to the 
anterior and posterior surfaces of the subclavius muscle, being 
attached above to the two lips of the subclavian groove on the 
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under surface of the elayiele to which this muscle is attached. 
They meet below at an acute angle and thus form a sharp 
edge which lies over the commencement of the axillary artery. 
This is well shown in Fig. 2, f, from which it will easily be 
understood that while the inner part of the costo-coracoid mem- 
brane is attached to the first rib and to its cartilage, round the 
origin of the subclavius, the outer part is fixed to the inner 
border of the coracoid process. 

MUSCLES. 

The pectoralis minor, Fig. 1, B, arises from the third, fourth, 
and fifth ribs (often, as in this case, also from the second), near 
their cartilages and from the intercostal fascia. The heads of 
origin are attached to the upper border and outer surface of 
the ribs and blend almost immediately to form a triangular 
muscle, which becoming tendinous is inserted into the anterior 
part of the inner border of the coracoid process. The insertion 
is united by fascia with the origin of the coraco-brachialis. 
The muscle is almost completely covered by the pectoralis 
major, and corresponds by its deep surface to some of the ribs 
and intercostal muscles, to part of the serratus magnus, and to 
the axillary vessels and the brachial plexus of nerves. The 
pectoralis minor draws the scapula down and keeps it applied to 
the chest-walls. It may perhaps rotate it slightly, bringing the 
outer angle downwards and forwards, and so acting in common 
with the rhomboids. 

The serratus magnus, Fig. 1, K, arises from the upper eight or 
nine ribs at the lateral part of the chest, and is inserted into 
the posterior border of the scapula. The first digitation, which 
is often wrongly described as double, arises from the outer 
border of the first rib and the outer surface of the second rib, 
and from a tendinous arch {see Mg. 2), between them it forms 
a distinct slip which passes backwards to the triangular mark 
at the upper angle of the scapula on the ventral surface. The 
next digitation comes from the lower border of the second rib, 
and is very wide and thin ; it spreads out in a fan -shape, and 

F F 2 
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uniting with the digitation from the third, or third and fourth 
ribs, is attached to the whole of the posterior border of the 
scapula. The remaining digitations constitute by far the 
strongest part of the muscle ; they converge rapidly towards 
the triangular mark on the ventral aspect of the lower angle of 
the scapula, to which they are inserted. The serratus rests 
upon the ribs and the intercostal muscles ; its outer surface is 
partly subcutaneous and partly forms the inner wall of the 
axilla, but it also touches the pectoralis major, pectoralis minora 
latissimus dorsi, teres major, and subscapularis, as well as the 
great vessels and nerves of the axilla. The upper digitation, as 
we have before seen (Plate 5, Fig. 1), forms part of the floor of 
the posterior triangle of the neck. 

The action of the muscle, if all the fibres contract at once, 
is to draw the scapula forwards, at the same time that, with the 
assistance of the rhomboids, the posterior border of the bone is 
kept applied to the chest-walls. Should the lower, and stronger, 
part of the muscle contract, the scapula will receive a movement 
of rotation, by which the glenoid cavity will be tilted upwards. 
The serratus has little or no action as a respiratory muscle. 
In paralysis of the serratus, as in paralysis of the rhomboids, 
the angle of the scapula projects markedly from the surface 
of the body, and the principal movement impaired is that of 
raising the arm above the level of the shoulder. 

The subscapularis, Fig. 1, J, arises from the whole of the venter 
of the scapula, except from those surfaces to which the serratus 
is attached, and the neck of the bone. It also arises from the 
groove along the axillary border of the scapula. Tendinous layers 
are found in the interior of the muscle, which are attached to 
the oblique ridges on the ventral aspect of the scapula. The 
muscle is inserted into the small tuberosity of the humerus, 
and by a narrow prolongation, into the ridge below, for 
an inch or more. It rests on the venter of the scapula 
and the inner part of the shoulder-joint. A bursa intervenes 
between the muscle and the neck of the scapula, which 
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communicates with the shoulder-joint. By its anterior surface 
the muscle touches the serratus magnus, and is crossed 
by the axillary vessels, and the accompanying nerves with 
some of the branches derived from both ; by its lower border 
it is in contact with the teres major, and corresponds exactly 
with the lower edge of the teres minor. Its action is to rotate 
the humerus inwards, while the lower fibres adduct the arm. 

ARTERIES. 

The axillary, Fig. 1, a, is the continuation of the subclavian 
trunk, and extends from the outer border of the first rib to the 
lower border of the teres major. Its position may be marked on 
the front of the chest, by a line drawn from the mid-point of 
the clavicle — i.e., the most prominent part of its anterior con- 
vexity — to the inner border of the coraco-brachialis muscle ; or 
in the axilla, when the arm is abducted, it may be indicated by 
dividing the space between the two folds into thirds, by lines 
drawn parallel to them towards the arm, and taking the anterior 
of the two lines as that corresponding to the artery. For the sake 
of description, the vessel is usually divided into three parts, one 
above, another behind, and the third below the pectoralis minor. 
The first part is enclosed in a fibrous sheath derived from the 
deep fascia of the neck, and especially from that part of it which 
is in relation with the scalene muscles. Covering the anterior sur- 
face of this part of the artery are the pectoralis major and the 
costo-coracoid membrane, and crossing it are the branches of 
the acromio-thoracic artery, as well as the cephalic vein and 
the external anterior thoracic nerve. The artery here rests 
on the first intercostal space, the first digitation of the 
serratus magnus, and the nerve to this muscle. The axillary 
vein lies to its inner side, and the cords of the brachial plexus 
to the outer side. The second part is covered by the 
pectoralis minor; the posterior cord of the brachial plexus 
lies behind it ; the inner cord and the axillary vein are to the 
inner side of the vessel, and the outer cord and the head of the 
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humerus to the outer side. The third part is the longest. It is 
covered above by the pectoralis major; below^ it is subcutaneous, 
but the internal cutaneous nerve usually is in contact with the 
anterior surface of the artery, which is also crossed by the inner 
head of the median. The vessel rests upon the subscapularis, 
the latissimus dorsi, and the teres major, as well as upon the 
circumflex and musculo-spiral nerves. To the inner side are 
the basilic vein and the inner head of the median, the ulnar and 
the small internal cutaneous nerves ; and to the outer side, the 
coraco-brachialis muscle, the median and the musculo-cuta- 
neous nerves, and often the termination of one of the vena 
comites of the brachial artery. This vena comes, if it reach 
so high, is often seen, as in the present instance, crossing the 
axillary artery near the lower border of the pectoralis minor. 

Ligature of the axillary artery is usually practised in the 
lower third. According to one method, the arm being abducted, 
an incision is made in the axilla for three inches in the line 
indicated above, as that marking the course of the vessel ; the 
surgeon then divides one by one the integumentary structures 
until the vein appears, this he pulls inwards, and at once 
comes upon the artery surrounded by the large nervous 
cords. The plan recommended by Malgaigne is obviously a 
better one — viz., to make the incision on the edge of the 
coraco-brachialis ; the median nerve is first seen, and the 
artery may be reached from the front without in any way 
exposing the vein. Should it be necessary to perform the 
diflScult operation of tying the vessel in the first part, an 
incision three inches long, parallel to and a little below the 
clavicle, reaching nearly to the sternum, or a semicircular 
one from the sterno-clavicular articulation to the coracoid 
process, is to be made through skin and fasciae. The pectoralis 
major is then divided to the same extent. It will be neces- 
sary afterwards to work carefully through the cellular tissue 
beneath the muscle, with a blunt instrument, pulling the 
pectoralis minor down, until the sheath of the vessels is 
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reached. It need hardly be pointed out that the bleeding daring 
this operation is likely to be very troublesome, while, at the 
same time, the cases in which the easier ligature of the third 
part of the subclavian is not equally suitable must be ex- 
tremely rare. 

The branches of the first part of the axillary artery are two 
in number : the superior thoracic and the acromio-thoracic. 
The superior thoracic, Fig. 1, b, Fig. 2, 6, is a small twig dis- 
tributed over the upper one or two intercostal spaces. 
The acromio'tharacic, Fig. 1, c, Fig. 2, c, arises at the upper 
border of the pectoralis minor, and sends branches in three 
directions, the lai^est pass inwards for the supply of the pecto- 
ralis major, anastomosing with the perforating branches of the 
internal mammary ; another set pass outwards towards the del- 
toid, some offsets of which anastomose in the muscle with the 
posterior circumflex, one reaches the acromion and anastomoses 
with the branch of the supra-scapular (p. 389) found in this 
situation, another runs down in the interval between the 
deltoid and the pectoralis major, accompanying the cephalic 
vein. The smallest set of branches derived from the acromio- 
thoracic ascend towards the clavicle and supply the subclavius. 

The branches of the second part are the long thoracic aud the 
alar thoracic. The lonff thoracic had no precise representative in 
this subject, but its place was partly supplied by the superior 
thoracic, partly by the branch. Fig. 1,^, of the subscapular. 
It usually arises near the lower border of the pectoralis minor, 
and keeping close to this border of the muscle, passes down- 
wards, supplying it as well as the serratus and the skin. It 
anastomoses with the intercostal arteries. The alar thoracic, d, 
Fig. 1, Fig. 2, is a very irregular branch, the destination of which 
is to the axillary glands. A number of small vessels with this 
distribution are commonly supplied by the other branches of the 
axillary. 

From the third part are given off the subscapular, the 
anterior circumflex aud the posterior circumflex. The mbscaptA- 
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^rr^e^Fig. l,Fig.2^the largest branch of the axillary^ passes down- 
wards near the posterior fold of the axilla. It supplies numerous 
unnamed branches to the surrounding parts^ and one of more 
importance^ the dorsal scapular , /, Fig. 1, Fig. 2, which rana 
backwards in the interval bounded by the subscapular muscle; 
the teres major and the long head of the triceps^ and so reaches 
the back of the scapula. In its course backwards it sends a 
branchy the infra-scapular , to the ventral surface of the bone. 
The dorsal scapular will be again seen in the dissection of the 
back of the shoulder^ Plate 43, as will also the posterior cir- 
cumflex artery. The anterior circumflex is seen in Plate 45, and 
will be there described. 

VEINS. 

The basilic vein. Fig. 2, /3, lies to the inner side of the axil- 
lary artery, and at a point which is subject to some variation, 
unites with the venae comites of the brachial artery^ after which 
it takes the name of axillary. A- large external vena comes 
is often seen, as in Fig. 1, crossing the artery a little below the 
lower border of the pcctoralis minor. 

Two large veins accompany the subscapular artery, which 
anastomose below with the tributaries of the superficial epigas- 
tric vein. This communication may often be found enlarged 
in cases where pressure upon the vena cava inferior, as in 
ascites, impedes the return of blood from the lower parts of the 
body through the usual channel. 

The cephalic vein, Fig. 1, /3, Fig. 2, y, lies in the interval 
between the pcctoralis major and the deltoid. It pierces the 
prolongation from the costo-coracoid membrane to the sheath of 
the vessels, and empties itself into the upper part of the 
axillary vein. A branch is shown, Fig. 1, which pierces the 
costo-coracoid membrane, passing between the subclavius muscle 
and the clavicle. The cephalic itself not unfrequently 
takes this course, or it may pass over the clavicle to join 
the external jugular. It is sometimes joined by an external 
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jugular passing over the clavicle. It must be remembered 
that the cephalic vein is one liable to be injured in stabs of 
the chesty a condition which may be mistaken for injury to 
the axillary vein. 

NERVES. 

The branches of the inner and outer cords of the brachial 
plexus^ as far as they are seen in the axilla^ have been 
described in connection with Plate 5, at pp. 55, 57. Those of 
the posterior cord are now in part seen in Pig. 2. 

The subscapular nerves are three in number ; that which rises 
highest is the short subscapular, 7, and is distributed to the 
subscapularis ; the next to arise is the long subscapular, 9 
(Plate 41, 14), which is distributed to the latissimus dorsi ; the 
lowest is the nerve to the teres major, which supplies branches 
to both the teres major and the subscapularis. 

The circumflex, 6, is shown as it passes to the back of the 
arm through a space bounded by the long head of the triceps, 
the subscapularis, the humerus, and the teres major; it will be 
further seen in the following two Plates. 

The musculO'Spiral, 5, lies behind the axillary artery, and 
is continued down behind the arterial trunk. In this situation 
it gives off the internal cutaneous branch, Fig. 1, 10, which 
will be subsequently described. 

It will be noticed that the nerve. Fig. 1, 11, which nearly cor- 
responds in position with the nerve of Wrisberg, is in this case 
the lateral branch of the first intercostal. It enters into 
a firee communication with the intercosto-humeral. Fig. 1, 12, 
and is joined lower down by a branch from the internal 
cutaneous. 
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PLATE 43. 
Fig. 1. 

This drawing shows the superficial muscles, vessels, and 
nerves in the region of the shoulder. An incision was made 
a little to the left of the middle line of the back, from opposite 
the ninth dorsal to the level of the first dorsal vertebra, whence 
it was carried obliquely outwards and upwards across the neck 
to the border of the trapezius. When this line was reached the 
cut passed downwards to the outer end of the clavicle, and next 
along the front of the prominence formed by the deltoid, almost 
to the insertion of this muscle. It was then continued across the 
back of the arm as far as the most prominent part of the pro- 
jection formed by the long head of the triceps, and along this 
projection to the posterior fold of the axilla, whence it extended 
across the side of the trunk to the point from which the first 
incision started. After dissecting out the cutaneous structures 
and accurately noting their positions, the deep fascia was 
removed and the muscles were cleaned. 

It will be noticed that when the arm is abducted, a trian- 
gular interval becomes visible behind the scapula, bounded by 
the posterior border of that bone and the diverging edges of 
the trapezius and latissimus dorsi muscles. In this space are 
seen, not only the lower part of the rhomboideus major, but 
also two ribs and an intercostal muscle, and a tendon of the 
sacro-lumbalis. At this point the posterior part of the thoracic 
wall is uncovered bv muscle. 
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MUSCLES. 

The trapezius, A, arises from the inner third of the superior 
curved line on the occipital bone, from the ligamentum nuchse, 
and from the spines of the seventh cervical and all the dorsal 
vertebrae^ and the corresponding supra-spinous ligaments. The 
origin is throughout aponeurotic ; above, the aponeurosis is thin 
and very adherent to the subcutaneous tissue ; in the rest of its 
extent it is strong and glistening, narrow for the most part, but 
wider in the lower cervical and upper dorsal region, and widen- 
ing again at the extreme lower end. The fibres of the muscle 
converge towards the shoulder ; the upper ones are inserted to 
the outer third of the clavicle on its posterior border and upper 
surface, and the others foUow in order, being attached to the 
inner border of the acromion and the upper lip of the posterior 
border of the spine of the scapula, as far as the tubercle at the 
apex of the small triangular smooth surface seen at its inner 
end, on which the tendon of the muscle glides. In front, the 
insertion is chiefly by short tendinous fibres; over the acromion 
and spine of the scapula it is n)ore tendinous, the fibres becoming 
more or less continuous with those of the deltoid. The lowest 
fibres end in a distinct triangular tendon corresponding to the 
smooth piece of bone at the inner end of the spine. The 
muscle is subcutaneous. It rests upon the splenius, the com- 
plexus, the levator anguli scapulae, the serratus posticus 
superior, a small piece of the infra- spinatus, the rhomboids, the 
latissimus dorsi, and, between the last two muscles, upon the 
ribs and a small portion of the erector spinse. It also covers 
the i;ifra-spinatus, and the infra-scapular and transverse cervical 
vessels. The spinal accessory nei\^e is found beneath it. The 
superior border of the muscle forms the posterior boundary of 
the posterior triangle of the neck. 

K the whole muscle contract at once, the scapula is drawn 
towards the spine, and rotated so that the glenoid cavity is 
turned upwards. The upper fibres, acting alone, either draw 
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up the outer end of the clavicle, thus raising the shoulder ; or 
if the clavicle be fixed, they draw the head to one side, giving 
at the same time a rotation to the head, so that the face moves 
towards the opposite side. The lower fibres contracting alone, 
draw the scapula downwards. 

The deltoid, C, is a triangular muscle which, when the arm is 
abducted, has almost the appearance of prolonging the trapeaius 
down to the humerus. It arises by short tendinous fibres in 
front and a more distinct tendon behind, from rather less than 
the outer half of the clavicle along the anterior border of the 
bone, from the outer border of the acromion, and from the 
whole length of the lower lip of the posterior border of the spine 
of the scapula. The tendinous fibres are continuous over the 
acromion and spine with those of the trapezius ; the longest 
come from the inner part of the spine. The fibres of the 
muscle are very coarse, and are arranged in a muitipenniform 
manner; they converge towards a strong tendon which is inserted 
on a rough impression on the outer surface of the shaft of the 
humerus about the middle. The muscle is subcutaneous. It 
covers numerous structures, some of which are shown in Fig. 2 
and in the following Plate, others may be seen in Plate 45. 
In front, it rests upon the coracoid process and parts of the 
muscles attached to it, upon the coraco-acromial ligament, the 
upper end of the humerus, and the capsule of the shoulder-joint, 
between which and the muscle is a large bursa ; further back, it 
rests on the infra-spinatus, teres minor, and long and external 
heads of the triceps, and on the circumflex vessels and nerves. 
Its action is to abduct the arm, raising it to the level of the 
shoulder, and to keep the head of the humerus applied to the 
glenoid cavity. The anterior fibres bring forward the arm and 
the posterior carry it backwards. 

The large bursa under the deltoid extends upwards beneath 
the acromion; it not unfrequently becomes the seat of inflamma- 
tion; a collection of serum or pus in this bursa must be carefally 
diagnosed from suppuration in connection with the shoulder-joint. 
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The deltoid may be paralysed and atrophied from a variety 
of causes besides direct injury to the circumflex nerve, or 
general wasting diseases; the most notable of which are, blows 
on the shoulder, disease of the shoulder-joint, necrosis of the 
humerus, and lead-poisoning. It must be remembered that 
such a condition, while doing away with the rounded contour 
of the shoulder, which is due chiefly to the deltoid, may allow the 
head of the humerus to drop away &oni the glenoid cavity of 
the scapula for more than an inch. This condition, with the 
necessary prominence of the acromion, is apt at first sight to 
suggest the presence of a dislocation, or may, by the careless 
surgeon, be confoimded with disease of the shoulder-joint, 
when such does not exist. 

ARTERIES. 

The cutaneous arteries of this region are derived from the 
posterior circumflex, d, the dorsalis scapula, e, the posterior 
scapular, b, c, and the intercostal arteries, a. 

NERVES. 

The arrangement of the cutaneous nerves is as follows : — 
Close to the spine appear a series of twigs derived from the 
internal branches of the posterior primary divisions of the dorsal 
nerves, 2. Of these the second is usually the longest. They 
run outwards over the back and shoulders. A cutaneous 
branch from the circumflex, 3, appears round the posterior 
border of the deltoid, and is distributed over the surface of 
this muscle. An acromial branch of the cervical plexus, 1, runs 
downwards over the upper border of the trapezius. 
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Fig. 2. 

The dissection here shown was made from the same subject 
as that drawn in Fig. 1^ but it has been represented upon a 
somewhat larger scale. In order to prepare it, the trapezius 
and deltoid were divided close to their attachments to the 
shoulder girdle, and after hairing been reflected were in 
part cut away. The edge of the latissimus was incised, and 
the muscle, thus freed, was allowed to fall downwards. All 
the parts thus exposed were next carefully cleaned, a small 
piece only of the fascia over the infra-spinatus being left in 
situ, in order to show the origin of the teres major. Lastly, 
the rhomboideus minor was divided and the ends were reflected 
so that the artery and nerve beneath it might be exposed. 

MUSCLES. 

The rhomboideus minor, M, arises from the spinous processes 
of the seventh cervical and the first dorsal vertebrae, and from 
the ligamentum nuchse. Its fibres slope downwards and out- 
wards, and the muscle is inserted on the posterior border of the 
scapula opposite the spine. It is crossed by the trapezius, aud 
rests on the serratus posticus superior and the ribs. Its 
action is the same as that of the rhomboideus major. 

The rhomboideus major, N, arises from a variable number of 
dorsal spines below the first, usually extending as far as the 
fifth. It is also attached to the supra-spinous ligaments. It 
is inserted on the posterior border of the scapula, between the 
spine and the angle. The muscle is in great part covered 
by the traperius, and it rests upon the erector spinae, the 
serratus posticus superior, a small piece of the origin of 
the splenius below the last muscle, and upon the ribs and inter- 
costal muscles. The action is, like that of the rhomboi- 
deus minor, to impart a movement of rotation to the scapula, 
by means of which the inferior angle approaches the spine, 
while the glenoid cavity is tilted downwards. Both muscles 
help to raise the scapula, and in common with the serratus 
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magnus, keep the posterior border of the bone applied to the 
ribs^ as is indicated by the fact that^ if they be paralysed^ this 
border of the bone forms a marked projection in the back. 

Thegupra-spinaiuSflljBiises from all the supra-spinous fossa of 
the scapula^ except near the neck of the bone^ and also from the 
strong fascia which covers it. * The fibres pass outwards beneath 
the acromion^ and end in a tendon which blends with the 
capsule of the joint, and is attached to the uppermost of the 
impressions on the great tuberosity of the humerus. The muscle 
is covered by the trapezius and underlies the acromion process; 
it rests on the scapula^ the shoulder-joint^ and the supra- 
scapular vessels and nerves. Its action is to abduct the 
humerus; but one of its principal functions is to keep the 
head of the bone applied to the glenoid cavity of the scapula^ 
and another to determine the rotation of the head of the 
humerus during abduction — i.e., to prevent the deltoid from 
simply pressing the head of the humerus against the glenoid 
cavity. 

The infra-spinatuSf O, was here^ as is often the case^ in- 
separably united with the teres minor. The dissection for the 
following Plate was made from the right arm of the same sub- 
ject^ and it will be seen that the two muscles were there per- 
fectly distinct. The infra-spinatus arises from the infra-spinous 
fossa of the scapula^ except opposite the neck of the bone and 
that part along the axillary border from which the teres muscles 
arise ; it also takes origin from the strong fascia over it. The 
fibres end in a tendon which becomes closely united with that of 
the supra-spinatus and with the capsule of the shoulder-joint^ 
and is inserted on the second of the three marks on the great 
tuberosity of the humerus. The muscle is partly subcutaneous^ 
partly covered by the deltoid and the latissimus dorsi and the 
tendon of the trapezius. It rests on the scapula concealing the 
anastomosis of vessels on its dorsal aspect^ and also covers part of 
the shoulder-joint. Its action is to rotate the humerus outwards. 

The teres minor, Plate 44^ Fig. 2, C^ arises from the dorsal 
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aspect of the scapula along the axillary border, from a narrow sur- 
face which begins above at the impression for the long head of the 
triceps, and extends downwards as far as the surface from which 
the teres major arises ; some fibres take origin from the fascia 
of the infra-spinatus. The muscle is inserted by means of a 
tendon which blends with that of the infra-spinatus and with the 
capsule of the shoulder-joint, to the lowest of the three marks 
on the great tuberosity of the humerus and for about an inch to 
the bone below. It is covered almost completely by the 
deltoid, but is also overlapped slightly by the teres major. It 
rests on the scapula, the long head of the triceps and the 
shoulder-joint. It acts as an external rotator and adductor 
of the humerus. 

The teres major y £, will be described here ; it is^ howeTcr^ 
better seen in the following, and in the preceding two Plates. 
It arises from a special mark on the dorsal aspect of the 
scapula, near the axillary border below the infra-spinous 
fossa, and below the attachment of the teres minor ; many 
fibres arise also from the fascia over the infra-spinatus. 
The muscle ends in a tendon, seen in the dissection of the 
axilla, which passing to the front of the arm is inserted to 
the inner lip of the bicipital groove of the humerus. 

The posterior aspect of the muscle is in part subcutaneous, 
and is in part covered by the latissimus dorsi, and the long 
head of the triceps ; the anterior surface is in part applied 
to the teres minor and infra-spinatus, but the latissimus dorsi 
winds round the muscle so as to be in contact with its ante- 
rior as weU as with its posterior surface and lower border ; 
at the insertion, the anterior surface of the tendon is in con- 
tact with the axillary vessels and nerves. The teres major 
extends the humerus, and adducts the arm when it has been 
previously raised ; it also acts as an internal rotator of this bone. 

ARTERIES. 

The supra-scapular J a, is here shown in its course behind ihe 
clavicle towards the supra- scapular notch, and its anastomosis, by 
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means of its acromial branch, b, with the acromio-thoracic ; and 
hj meaos of another branch with one derived ftvm the posterior 
scapular, f. Another offset of the posterior scapular, e, is 
sbowQ passing beneath tlie rhomboids ; and the superficial 
cervical, d, appears beneath the trapezius. These arteries have 
been described at pp. 18—20. The anastomoses which they 
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form with the dorsal scapular, h, a cutaneous twig of which 
artery is shown, may be observed in the accompanying wood- 
cut. In this specimen a considerable branch of the circum- 
flex joined in this anastomosis. 

GoDLEfi's ATLAS. G 
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NERVES. 

An outer and back view of the brachial plexus is here 
obtained^ with the supra-scapular, 2, and a root of the nerve to the 
serraius, 3. These nerves^ as well as the nerve to the rhomboids^ 
6y d, are described at pp. 53-56. 

The lower end of the spinal accessory, 9^ and its union with 
a branch firom the cervical plexus^ are also shown. {See p. 91.) 
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PLATE 44. 

Pigs. 1 and 2. 

This dissection shows the superficial structures at the back 
of the arm. It was made by means of incisions which passed 
from the middle of the acromion to the external condyle of 
the humerus^ and firom a point a little behind the middle of 
the axillary border of the scapula to the internal condyle. 
The upper ends of these longitudinal incisions were joined by 
a straight cut^ and the lower ends by one which passed below 
the elbow. After the cutaneous vessels and nerves had been 
dissected^ the deep fascia was removed, and the muscles thus 
uncovered were cleaned. 

The same subject was employed for the dissection shown in 
Fig. 2, but the incisions were extended slightly both above 
and below, and the forearm was turned up so as to give rather 
an external than a posterior view of the arm. After removing 
the superficial vessels and nerves, an incision at right angles to 
the direction of the fibres of the deltoid was made from 
the middle of its posterior border as far as the anterior incision 
in the skin ; the muscle was then raised from the subjacent 
parts, some branches of artery and nerve entering it being 
necessarily divided. The external head of the triceps was 
next divided near its origin, and a considerable portion of this 
head was removed, without cutting the vessels and nerves 
entering it. The musculo-spiral nerve and the superior pro- 
funda artery, with their branches, were then cleaned. Lastly, 
the supinator longus was cut as low as possible, and after 
separating the brachialis anticus frt)m the extensor carpi radialis 
longior, the lower ends of the musculo-spiral nerve and 
superior proftinda artery were defined. 
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MUSCLES. 

The only muscle in this Plate, requiring description is the 
triceps ; though the reader will not fail to notice the relations 
to it of the other muscles exposed. The quadrilateral and 
triangular spaces on the two sides of the upper end of the 
long head of the triceps are somewhat differently bounded when 
viewed from behind than when seen from in front, the upper 
boundary of each being formed by the teres minor instead of 
the subscapularis. 

The triceps arises by three heads: the long head, Fig. 1, C, Fig. 
2, G, has a tendinous origin^ from the axillary border of the 
scapula^ for about an inch^ immediately below the glenoid cavity. 
The outer head, Fig. 1^ B^ Fig. 2, ¥, arises from the upper part 
of the posterior surface of the humerus by a fleshy and tendinous 
origin, from a quarter to half an inch wide, which extends from 
the lower part of the insertion of the teres minor to the 
musculo-spiral groove. The inner head, Kg. 1, D, Fig. 2, U 
(better shown in Plate 45, Fig. 1), has an extensive fleshy 
origin fit)m the back of the humerus. This origin is triangular in 
shape, extending upwards as far as the lower part of the insertion 
of the teres major, and downwards to within one inch of the 
olecranon fossa. The inner side of the triangle is formed by 
the inner border of the shaft and the internal supra-condylar 
ridge ; the outer, by a line passing down to the lower border 
of the musculo-spiral groove, and continued onwards by the 
external supra-condylar ridge ; this head of the muscle also 
arises extensively from the back of both the internal and ex- 
ternal intermuscular septa. The three heads join a strong 
tendon, which makes its appearance on the posterior surface of 
the muscle, about the middle of the arm. This tendon has a 
very characteristic shape at the upper part, shown in Fig. 1 ; 
below, it sends a very strong prolongation to the fascia at the 
back of the forearm, which has been removed in Fig. 2, in order 
to show the subjacent anconeus. The tendon is inserted on 
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the upper surface of the olecranon^ except the extreme 
anterior part of this small surfacoj which is occupied by a 
minute bursa. The long head is covered on its posterior aspect 
hy the deltoid and the teres minor, and the outer head is 
slightly overlapped by the deltoid ; the remainder of the pos- 
terior surface of the muscle being subcutaneous. The opposite 
surface of the long head is in contact with the subscapularis 
and the teres major, and is overlapped by the inner head of the 
triceps below ; while the rest of the muscle covers the bone, the 
intermuscular septa, the elbow-joint, and the musculo-spiral 
nerve and superior profunda artery. 

The action of the triceps is to extend the elbow, but the long 
head adducts the humerus and draws it backwards. 

ARTERIES. 

The cutaneous arteries of this region are shown in 
Fig. 1. They are derived partly from the posterior circumflex, 
a; partly from the posterior branch of the anastomotic, b; and 
partly by twigs from the axillary and the brachial arteries 
which accompany the cutaneous nerves. 

In Fig. 2 is shown the superior profunda, c, a branch of 
the brachial, which follows the same course as the musculo- 
spiral nerve, between the inner and outer heads of the triceps, 
and through the external intermuscular septum. It supplies 
muscular branches to the triceps and anconeus, and anasto- 
moses below with the radial recurrent and the posterior 
interosseous recurrent, and with branches of the anastomotic. 
Cutaneous twigs accompany the external cutaneous branches 
of the musculo-spiral nerve. Some branches from the upper 
part of the artery anastomose with the posterior circumflex. 

NERVES. 

The musculo-spiral. Fig. 2, 5, is the largest nerve derived 
from the brachial plexus. It is, as it were, the continuation 
of the posterior cord, and lies at first behind the axillary and 

Godlee's atlas. h h 
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brachial arteries. It then takesa spiral course round thehnmeras, 
in the interval between the inner and outer heads of the 
triceps, passing under cover of the long head, and occupy- 
ing the musculo-spiral groove. On reaching the outer border 
of the humerus, the nerve perforates the upper part of the 
external intermuscular septum, and passes downwards between 
the supinator longus and the brachialis anticus to the front 
of the external condyle, where it ends by dividing into the 
radial and posterior interosseous nerves. 

In the axilla, the musculo-spiral supplies the internal 
cutaneous branch, Fig. 1, 3, and Plate 45, Fig. I, which comes 
off in common with one of the branches destined for the middle 
or the inner head of the triceps. This nerve is distributed 
to the inner and back part of the arm. The muscular nerves 
to the inner and long heads of the triceps, which are given 
off from the musculo-spiral before it enters the musculo-spiral 
groove, are shown in Plate 45, Fig. 1. One of them (to the 
inner head) closely accompanies the ulnar nerve. In the 
groove, muscular branches are given off to the outer, 6, and 
to the inner, 9, heads of the triceps, and to the anconeus, 
as well as the two external cutaneous nerves. The nerve to 
the anconeus runs downwards in the substance of the triceps, 
to reach the muscle to which it is distributed, in company 
with a branch of artery. The external cutaneous nerves leave 
the trunk in common with some of the muscular branches ; 
one pierces the fascia of the arm at a higher level than the 
other, and rather anterior to it, and is distributed to the skin 
of the outer part of the arm ; the inferior branch passes 
behind the elbow to the back of the outer side of the 
forearm, reaching down to the wrist, and joining with 
branches of the musculo-cutaneous. After perforating the 
intermuscular septum, the musculo-spiral gives off muscular 
branches to the brachialis anticus, 10, 10, the supinator 
hngtts, 11, 11, and to the extensor carpi radialis longior, 12. 

In making incisions in the back or outer part of the arm. 
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the surgeon must carefully bear in mind the position of the 
muscolo-spiral nerve ; it is^ perhaps^ in operations about the 
outer condyle that it is specially liable to injury. The 
musculO'Spiral is very likely to be damaged by the pressure 
of the top of a crutch, at the part where it is turning from 
the axilla to the back of the arm ; it is thus no uncommon 
phenomenon to find musculo-spiral palsy following a fracture; 
of the leg. 

The circumflex nerve , 1, is here shown with the accompanying 
artery, almost in its natural position. The branch to the teres 
rrdnor, 4, with the gangliform swelling upon it, is now seen for 
the first time, although it has been previously described. 
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PLATE 45. 
Fig. 1. 

The dissection, from which this drawing was taken, shows the 
superficial muscles, vessels, and nerves of the fore and inner 
part of the arm. It was made by the following incisions : — 
One passed from the tip of the acromion process to the outer 
border of the forearm two inches below the bend of the elbow ; 
another from the middle of the posterior fold of the axilla to 
a little behind, and two inches below, the inner condyle. These 
incisions were joined below by one made transversely across the 
front of the forearm, and above by one which was directed first 
from the posterior to 'the middle of the anterior fold of the 
axilla, and then straight across the pectoralis major to the 
acromion. The cutaneous vessels and nerves were first dissected, 
and their position accurately noted. The deep fascia was then 
taken away and the parts beneath were cleaned. The fat was 
cleared away from the outer part of the axilla sufficiently to 
expose the subscapular vessels. 

The fascia of the arm is for the most part thin, but is 
strengthened at the elbow by a strong piece derived firom the 
tendon of the biceps, the bicipital fascia, which, however, belongs 
more to the fascia of the forearm than to that of the arm. Above, 
the fascia is continuous with that of the axilla (p. 368). Two stout 
intermuscular septa separate the triceps from the muscles on 
the front of the arm, and are attached to the supra-condylar 
ridges on the humerus. The inner (Fig. 2, %) gives origin be- 
hind to the triceps, and in front to the brachialis anticus ; the 
outer (Plate 44, Fig. 2) gives origin behind to the triceps, 
and in front to the supinator longus and extensor carpi 
radialis longior, as well as to the brachialis anticus. 
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MUSCLES. 

A better view is given in this Plate of the inner head of 
the triceps, H, than in any of the foregoing ones ; the long head, 
J, of the same muscle is also shewn under a fresh aspect 
(Fide p. 392). 

The only muscle requiring description is the biceps, F, for the 
origins and insertion of which the reader is referred to Fig. 2 of 
this Plate. It arises by two heads^ one^ the long head^ Fig. 2, Q, 
being attached within the capsule of the shoulder* joint to the 
upper part of the glenoid cavity of the scapula and the glenoid 
ligament ; the other, the short head. Fig. 2, ¥, springing with 
the coraco-brachialis from the tip of the coracoid process. 
The long head is surrounded by a prolongation of the synovial 
membrane of the shoulder-joint, as it lies in the bicipital 
groove. The two heads, which are at first tendinous, become 
muscular as they emerge from beneath the pectoralis major 
and meet in the upper third of the ajrm to form the large 
fleshy belly of the muscle, which gives the characteristic shape 
to the front of the arm. Just above the bend of the elbow, 
this gives place to the lower tendon, which is broad at first, 
but narrower and thicker below, and which passes downwards 
and backwards to be inserted on the posterior part of the 
tubercle of the radius. From the inner side of this lower 
tendon is given off a strong fibrous expansion, which crosses 
the brachial vessels, passing obliquely downwards and inwards 
and is continuous with the fascia of the forearm. 

The muscle is subcutaneous, except above, where its two 
heads are covered by the pectoralis major and deltoid, and 
below, where its tendon dips into the triangular space at the 
bend of the elbow, and is crossed by the radial artery and 
pverlapped by the supinator longus. It rests upon the 
brachialis anticus and the humerus. Its inner border corre- 
sponds to, and in the middle of the arm overlaps, the brachial 
artery. The action of the biceps is to flex the elbow and to 
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supinate the forearm. The long' head has a feeble power of 
abducting, and the short head of flexing, the shoulder. 



AETERIES. 

The brachial, b, may be studied in both figures ci this 
Plate. In the first, the connections ci the vessel are shown ; 
m the second, the branches, so far as they can be seen firom the 
inner side of the limb. The artery begins at the lower border 
of the teres major, and ends opposite the neck of the radius by 
dividing into the radial and ulnar, its direction being indicated 
on the surface of the body by a line drawn from the inner 
border of the coraco-brachialis to a point an inch below the 
middle of the bend of the elbow. The inner border of the 
biceps may thus be taken as a guide to the position of the 
artery, which is slightly overlapped by the belly of the muscle, 
and is covered at its lower part by the bicipital fascia. The 
internal cutaneous nerve lies on the artery in the upper half 
of the arm, and the median nerve crosses it about the middle. 
The median basilic vein crosses it just above the bend of the 
elbow. The brachial artery rests on the long and inner 
heads of the triceps, the insertion of the coraco-brachialis, and 
the brachialis anticus. The musculo-spiral nerve lies behind 
the upper part of the artery, and the median occasionally 
crosses beneath instead of in front of it. To the inner side, 
are the basilic vein and the ulnar nerve above, and the median 
nerve and a vena comes below ; to the outer side are the coraco- 
brachialis and biceps muscles, a vena comes throughout its whole 
length, and the median nerve in the upper half of its extent. 

From the outer side of the artery are given off a number of 
branches which supply the muscles of this region, and also a 
nutrient vessel, which arises below the insertion of the coraco- 
brachialis, and has a downward direction. From the inner 
side spring the following named branches : — 
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The superior profunda, not seen in either of these drawings, 
bnt shown in Plate 44, and described at p. 893. It accom- 
panies the musculo-spiral nerve. 

Inferior profunda, Fig. 1, rf. Fig. 2, k, leaves the brachial 
near the insertion of the coraco-brachialis, and takes the same 
course as the ulnar nerve, running down to the interval 
between the internal condyle and the olecranon, where it 
anastomoses with the anastomotic and the posterior ulnar 
recurrent. 

The anastomotic, Fig. 1, e, Fig. 2, /, arises at a lower level 
than the inferior profundaj but takes a similar direction, 
passing over the brachialis anticus, and through the internal 
intermuscular septum and the fibres of the triceps, to the 
interval between the inner condyle and the olecranon. It 
supplies an anterior branch. Fig. 2, m, which often, as was the 
case in this arm, comes off independently. This anterior branch 
passes down beneath the pronator radii teres, and anastomoses 
with the anterior ulnar recurrent. The anastomotic also 
sends a transverse branch outwards across the back of the 
humerus, which anastomoses with the posterior branch of the 
superior profunda. 

Ligature of the brachial may be easily performed in any 
part of its course ; but the points usually selected are in the 
middle of the arm, or just above the bend of the elbow. In the 
former case, an incision two or three inches long is made along 
the edge of the biceps through the skin and the superficial and 
deep fasciae ; when the edge of the biceps is reached, this muscle 
is pulled outwards, and the artery is carefully separated from 
the surrounding veins and the median nerve. If tied in 
the lower part, a somewhat shorter incision is made parallel 
to but slightly above the median basilic vein, which must not 
extend further than the tendon of the biceps. This incision 
is made through the subcutaneous fat, and if prolonged may 
divide the median cephalic vein. After pulling the median 
basilic vein downwards the bicipital fascia is divided, and the 



400 [Plate 45, Pig. 1.] 

artery is fcmtid in the middle of the incision^ with a vein on 
eaoh side and the median nerve to its inner side. 

VEINS. 

The superficial veins at the bend of the elbow are described 
in connection with the following Plate. It may be observed 
that the median basilic^ B, is crossing the brachial artery at one 
of the spots usually selected for ligature. The basilic,BfMe9 to the 
inner side of the artery, and conceals the inner vena comes, 
which vein it joins at a variable level, sometimes in the axillary 
space, to form the axillary trunk. The outer vena comes is 
indicated near the elbow, and often enters the axillary near 
the apex of the axilla. Transverse branches of various sizes 
connect the venae comites across the brachial artery. The 
cephalic, y, is shown in the interval between the deltoid, and 
the pectoralis major. It is seen at the upper part to pass 
deeply between these muscles. 

Venesection is most commonly practised upon the median 
basilic vein, as this is usually of larger size than the median 
cephalic, but if the latter be the larger, it should be selected 
by preference. A bandage being loosely applied above the 
elbow to obstruct the venous, but not the arterial, circulation, 
the thumb is placed on the vein below the point at which the 
incision is to be made, and the lancet is plunged with a single 
thrust through skin and superficial fascia into the vein. The 
finger being then removed, the blood is allowed to flow into 
the bleeding-cup, while the patient is made to grasp a rod of 
some kind, in order to force the blood upwards from the deep 
veins of the forearm, by means of the muscular contractions. 
When sufficient has been drawn, the bleeding is easily 
arrested by means of a pad and bandage. In the days when 
phlebotomy was common and often practised by the inex- 
perienced, it was no rare accident for the lancet to pierce not 
ODly the vein, but the bicipital fascia, and occasionally the 
brachial artery. After such a mishap, a communication between 
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the artery and vein resulted^ causing either the formaticm of a 
venouB aneurism or an aneurismal yarix. The latter consists 
of a pulsating varicosity of the veins of the arm and forearm ; 
the former, of an aneurismal sac communicating both with the 
vein and the artery. Either condition is a source of great 
inconvenience to the patient, besides causing considerable 
interference with the general circulation of the limb. Such a 
condition is^ at the present day, rare in any situation. 

NERVES. 

The cutaneous nerves of the inner and anterior part of the 
arm are supplied by the internal cutaneous, the nerve of Wris- 
berg, the internal cutaneous branch of the musculo-spiral, and 
the intercosto-humeral. 

The internal cutaneous, 2, lies at first in front of the 
brachial artery. About the middle of the arm, it bifurcates 
and perforates the deep fascia, either before or after dividing. 
The anterior division again subdivides, and passes down in 
front of the elbow to supply the skin of the front and inner 
part of the forearm, some branches being superficial to, and 
some beneath, the median basilic vein. The posterior division, 
8, passes backwards, and supplies the inner and back part of 
the forearm ; it joins the nerve of Wrisberg. 

The nerve of Wrisberg , 4, here of large size, is derived from 
the inner cord of the brachial plexus. It passes to the back 
of the elbow, often, as in this case, taking in great part the 
place of the posterior branch of the internal cutaneous, which 
nerve it usually joins. 

The iniercostO'humeral, 8, the lateral branch of the second 
intercostal nerve, also varies considerably in size ; it supplies 
the area of skin above and behind that to which the nerve of 
Wrisberg is distributed, and reaches the back of the arm, 
Plate 44, Fig. 1. 

The internal cutaneous of the musculo-spiral, 7j comes off 
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in common with the branch to the inner, or that to the long, 
head of the triceps, and supplies the skin of the arm, behind 
the part to which the intercosto-hnmeral is distributed. It also 
reaches the back of the arm, Plate 44, Fig. 1. 

The nerve to the inner head of the triceps, 6, closely ac- 
companies the ulnar nerve. In this subject, a small twig 
derived firom it, 11, joined the posterior branch of the internal 
cutaneous. This is, however, not usual. 

The median, 1, lies at first to the outer side of the brachial 
artery ; it crosses this vessel about the middle of the arm, 
and in the lower part lies to its inner side, while still retain- 
ing a close relation with the artery. It gives no branch in 
the arm, but is frequently united by a cross branch of greater 
or smaller size with the musculo-cutaneous. 

The ulnar, 5, lies in the upper third of the arm to the inner 
side of, and in close contact with, the brachial artery. It then 
leaves the artery and passes to the interval between the inner 
condyle and the olecranon. In the lower part of its course, 
it may sometimes pierce the inner intermuscular septum, 
though it usually passes backwards above this structure. The 
nerve lies at last in the fibres of the triceps, for a longer or 
shorter distance. No branches are given off in the arm« It 
is accompanied by the inferior profunda artery. 



Fig. 2. 

This dissection was made from the last by extending the 
cutaneous incisions upwards so as to reach the coracoid pro- 
cess^ and downwards so as to extend below the triangular 
hollow in front of the bend of the elbow. The cutaneous 
vessels and nerves were all cut short. The pectoralis major 
was divided, and its ends turned inwards and outwards. Some 
of the anterior fibres of the deltoid were divided, so as to 
allow of this muscle being turned out over the shoulder. 
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The biceps was then cut through just below the point at 
which the two heads of origin meet, and also at the com- 
mencement of the tendon of insertion ; the intervening part 
was taken away, after dividing the vessels and nerves which 
entered its deep surface. The parts thus exposed were next 
cleaned, and all the veins, except a part of the axillary, were 
removed. The muscles surrounding the triangular space 
at the bend of the elbow were drawn aside, in order to gain 
access to this cavity, and take away the fat contained in it. 

The limb is shewn more from the anterior aspect in this 
drawing than in Figure 1. 

MUSCLES. 

The coraco'brachialis, E, arises from the tip of the coracoid 
process and from the inner side of the tendon of the short head 
of the biceps. It forms a roundish, fleshy belly, which passes 
vertically downwards to be inserted on the inner border of the 
humerus about the middle of the bone. The muscle is partly 
subcutaneous, but is partly covered by the deltoid and pectoralis 
major above, and is overlapped by the biceps below. It rests 
upon the subscapularis and the humerus, and the insertion of 
the latissimus dorsi and teres major. The axillary and brachial 
vessels and the median nerve are in contact with its inner 
border, and the musculo-cutaneous nerve perforates it. At 
its origin, it is firmly connected by fascia with the insertion of 
the pectoralis minor. It is a flexor and adductor of the 
shoulder — that is, it brings the arm forwards, upwards, and 
inwards. 

The brachialis anticus, M, arises from the firont of the lower 
part of the humerus — namely, from the lower halves of both 
the internal and external sur&ces. It also arises slightly from 
the upper part of the external intermuscular septum, and con* 
siderably from the inner septum. Often, as in this instance, 
it is attached to this structure only near the humerus, but 
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•ometfanes the fibres spring from the whole of its antecior tar- 
face. The upper end of the muscular origin is bifid, cme 
piece passing between the coraco-brachialis and the in8ertk» 
of the dehoid, and the other external to the ddtoid. At 
the lower part, a strong tendon appears on the middle of ibe 
anterior aspect of the mnsde ; but at the sides the fleshy fibres 
continue almost to the insertion ; which takes place on the 
anterior aspect of the coronoid process of the ulna. The 
muscle rests upon the humerus and the elbow-joint. It it 
covered in part by the biceps, and is overlapped below by the 
muscles bounding the triangular space at the hesad of the 
elbow. The brachial vessels, and the median, the musculo- 
cutaneous, and musculo-spiral nerves are also in contact with 
its anterior surface. 

It is a simple flexor of the elbow. 

ARTERIES. 

It is only necessary to observe that the bifurcation of the 
brachial artery is here seen, and that many of its mus- 
cular branches are now dissected. 

The anterior circumflex, h, from the axillary, is better shown 
than has been the case in previous Plates. 

NERVES. 

The musculo-cutaneous, 4, 4, springs from the outer cord of 
the brachial plexus, and enters, almost immediately after its 
origin, the fibres of the coraco-brachialis. As it pierces the 
muscle, it gives a branch to supply it, and after emei^ng on 
its anterior surface, pursues its course down the arm^ between 
the brachialis anticus and the biceps, giving twigs to these 
muscles, 5, 5'. The nerve becomes superficial between the 
tendon of the biceps and the supinator longus, and perforating 
the deep fascia at the bend of the elbow, furnishes numerous 
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branches to the cutaneous structures at the outer part of the 
forearm^ of which it supplies both the anterior and posterior 
aspects. These branches join with the radial and with one of 
the external cutaneous branches of the musculo-spiral^ and 
some reach as far as the front of the ball of the thumb. 
(Plate 46, Pig. 1.) 
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PLATE 46. 
Fig. 1. 

The dissection for this drawing was made by means of the 
following incisions. One was carried across the front of the 
arm, two inches above the elbow. From the extremities of this 
incision, others were made along the inner and outer borders 
of the forearm and hand, one reaching to the root of the thumb, 
and one to the root of the little finger. These vertical cuts were 
joined below, by one which passed across the web of the 
fingers, and lastly the skin was removed from the front of the 
thumb and of the middle and ring fingers. In the forearm, the 
cutaneous vessels and nerves were dissected ; and after making 
a plan of these, the deep fascia was exposed and removed. The 
superficial veins are only represented in the upper part of the 
drawing. In the hand, the cutaneous vessels and nerves and the 
palmar fascia are shown ; but in the case of the ring finger, the 
vessels and nerves were taken away in order fully to expose 
the sheath of the tendon. It is thus of course evident that the 
dissection is carried a stage deeper in the forearm than in the 
hand. 

The palmar fascia is that which covers and holds down 
the various structures occupying the palm. It is naturally 
divided into three portions : — two lateral, **, an inner and an 
outer, which lie upon the short muscles of the thumb and little 
finger, and are thin and insignificant ; and a central portion*, 
occupying the middle of the palm and constituting the palmar 
fascia proper. This latter is a strong white fascia, trian- 
gular in shape, with the apex directed upwards where it 
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is closely adherent to the anterior annular ligament^ and is 
continuous with the tendon of the palmaris longus^ or blends 
with the deep fascia of the front of the forearm if this muscle 
be absent. From the upper part^ the fibres radiate downwards, 
and ultimately divide into four slips which are continued on to 
the anterior surface of the sheaths of the flexor tendons of 
the fingers. The fascia becomes thinner towards the lower 
part of the palm, and throughout its lower half it is 
strengthened by scattered bands of transverse fibres, . Close 
to the root of the fingers is a superficial band of transverse 
fibres, mixed with a good deal of fat and closely connected 
with the superficial fascia, to which has been given the name of 
superficial transverse ligament , ||. On each side of the flexor 
tendons, near the clefts of the fingers, processes of fascia 
pass in deeply, to be attached to the anterior sur- 
face of the deep transverse ligament. These deep pro- 
longations may be demonstrated, by making a longitudinal 
incision over the flexor tendons opposite one of the metacarpo- 
phalangeal joints; they will thus be seen to form part of 
the lateral boundary of the sheath, which by such an incision 
would have been opened. Laterally, the fascia is partly con- 
tinuous with the septum between the long flexor tendons and 
the short muscles of the thumb and little finger, while in part it 
loses itself in the subcutaneous fat. The palmar fascia varies 
considerably in thickness in diflFerent subjects. It is closely 
adherent to the subcutaneous fat, through which it sends 
numerous and rather strong fibrous prolongations into the 
skin. It is perforated by numerous cutaneous branches of 
vessels and nerves. 

Beneath the central part of the fascia, j)us may accumulate 
as the result of a punctured wound in this situation, or from 
the burrowing upwards of an abscess originating in the fingers. 
Such a collection of pus requires free and immediate evacua- 
tion, not only on account of the obstruction to its exit which 
the fascia opposes, but also from the large amount of mischief 
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whicli may arise firom the presence of matter amongst tlie deeper 
structures of the palm. At the same time, the surgeon must 
bear in mind the position of the not inconsiderable arterial and 
nervous trunks which lie immediately beneath the fascia. 
Great difficulty is often found in securing a bleeding point 
beneath the fascia, necessitating either an extensive enlarge- 
ment of the incision, or the plugging of the wound, with the 
disastrous results which frequently follow the latter proceeding. 
A not uncommon condition, especially in persons of a gouty 
habit^ consists in the gradual development of a contraction of 
some part of the palmar fascia. This most often affects, in 
the first place, the fstscia over the ring finger, but may extend 
to other parts. It may be cured, or at least temporarily 
relieved, by subcutaneous division, at several points, with a 
tenotomy knife. 

MUSCLES. 

The palmaris brevis, M, is a small cutaneous muscle of 
quadrilateral shape, lying over the upper part of the hypothenar 
eminence. It arises from the palmar fascia, a little to the 
inner side of the middle line of the palm ; and is inserted into 
the skin at the inner border of the hand. This muscle can 
only with difficulty be brought into action alone. Its function 
appears to be to pucker the skin at the inner part of the hand, 
and to assist in forming a cup or hollow of the palm. 

Of the muscles of the forearm, four only are now seen at all 
completely ; but the flexor sublimis digitorum and the flexor 
longus pollicis are partly uncovered, and a little dissection 
serves to show the outer part of the pronator quadratus^ without 
disturbing the other muscles. 

The supinator longus, H, belongs rather to the muades of 
the back of the forearm. It arises firom the upper two-thirds 
of the external supra-condylar ridge and from a corresponding 
part of the anterior surface of the external intomnscular 
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septum of the arm. It is a flattened and somewhat twisted 
muscle^ ending in a tendon in the lower third of the forearm> 
which is inserted on the outer surface of the radius just above 
the styloid process of this bone. Its two surfaces look at first 
forwards and backwards, and are in contact respectively with 
the brachialis anticus and the triceps, the intermuscular septum 
intervening between it and the latter muscle. In the fore- 
arm these surfaces are directed inwards and outwards, the 
latter being subcutaneous, except at the lower end, where it 
is covered by the tendons of the extensor ossis metacarpi and 
of the extensor primi internodii pollicis ; while the former 
surface rests upon the supinator brevis, the pronator teres, 
the flexor sublimis digitorum, the flexor longus pollicis, the 
radial extensors of the wrist, the musculo^spiral nerve and 
its two terminal divisions, and the radial vessels. The 
supinator longus is a flexor of the elbow, and brings the 
forearm into the mid-position between supination and 
pronation. 

The flexor carpi radialis, B, arises from the internal condyle 
of the humerus by an origin common to it and several other 
muscles of the forearm, and also from the fascia of the 
forearm, and the intermuscular septa. The origin from 
fascia is generally more extensive than that from bone. 
Below the middle of the forearm, the muscle ends in a strong 
tendon, which enters the * groove on the os trapezium, lying 
therefore between the two attachments of the anterior annular 
ligament to this bone, and is inserted on the anterior surface 
of the base of the metacarpal bone of the index finger. The 
flexor carpi radialis is subcutaneous except at the lower part, 
where it pasess deeply under the annular ligament. Above, it lies 
between the pronator radii teres and the palmaris longus ; below, 
between the latter muscle and the supinator longus. It rests 
principally upon the flexor sublimis digitorum, but its tendon 
lies over that of the flexor longus pollicis. Its action is to 

Godlef/s atlas. I I 
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flex the wrist and the elbow, and to abduct the hand while it 
is also a weak pronator. The palmar part of the mnsde is 
shown in Plate 47, Fig. 1, 

The palmaris lonfftu, C, the smallest mnscle of the super- 
ficial layer in the forearm, arises by the common origin from 
the internal condyle of the humerus, from the fascia of the 
forearm and from the intermuscular septa. It ends below the 
middle of the forearm in a narrow tendon which is inserted 
into the palmar fascia, the central part of which appears to be 
an expansion of this tendon. The tendon also usually sends 
a prolongation from its outer side to join the origin of 
the abductor pollicis (Fig. 2, H). The muscle is subcutaneous, 
and rests on the flexor sublimis digitorum. Above, it lies be- 
tween the flexor carpi radialis, and the flexor carpi ulnaris; 
below, between the flexor carpi radialis, and a part of the 
flexor sublimis digitorum. It acts as a flexor of the wrist and 
elbow, and it makes tight the palmar fascia. 

TUhe flexor carpi ulnaris, D, arises from the inner condyle 
by the common origin, from the fascia of the forearm and 
the intermuscular septum, as well as from the inner border 
of the olecranon, and the posterior border of the shaft of the 
ulna for about two-thirds of its length. Muscular fibres extend 
as far as the wrist, but a strong tendon appears on the front 
of the muscle, which is inserted into the pisiform bone. The 
flexor carpi ulnaris is flattened, and its surfaces look inwards 
and outwards; it is subcutaneous throughout its extent, and rests 
upon the flexor profundus digitorum, and the ulnar vessels and 
nerve ; the latter passing into the forearm beneath a small 
tendinous arch which intervenes between the attachments of 
the muscle to the internal condyle and the olecranon. It 
acts as a flexor of the wrist and an adductor of the hand ; and, 
by drawing up the pisiform bone, gives a fixed point horn 
which the abductor minimi digiti may act. 
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ARTERIES. 

The brachial artery, a, lies just internal to the tendon of 
the hiceps in the hollow in front of the bend of the elbow. 
The radial artery, b, is seen in the lower part of the fore- 
arm between the tendon of the flexor carpi radialis and that 
of the supinator longus. The ulnar artery is generally slightly 
exposed at the outer side of the tendon of the flexor carpi 
ulnaris, near the wrist. The cutaneous arteries of the forearm 
are derived from these two trunks. In the hand the digital 
branches are seen running along the fingers^ and small 
cutaneous twigs derived from them^ supply the palm of the 
hand. 

VEINS. 

The superficial veins of the forearm are subject to consider- 
able yariation \ for the sake of clearness, they have been re- 
moved at the lower part of the dissection. The median vein, a, 
begins by small radicles at the front of the wrist, or by 
branches from the outer side of the hand. Below the bend of 
the elbow, this vein is joined by a deep branch, )3, derived from 
the vencB comites of the ulnar artery, and then splits into two 
parts, the median basilic, S, and the median cephalic, y, which 
passing obliquely inwards and outwards as well as upwards, 
are joined respectively by the ulnar, ij, and the radial, s, veins. 
The ulnar veins are two in number, anterior and posterior ; 
they begin by tributaries at the inner part of the hand, and 
running up one in front, and one behind the inner border of the 
forearm they join, either separately or together, the median 
basilic vein, to form the basilic trunk. The radial vein begins 
at the back of the thumb and the radial side of the back 
of the hand, and passing up the outer border of the fore- 
arm, joins the median cephalic, to form the cephalic vein. 
The course of the basilic and cephalic veins, and the rcla- 

1x2 
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tion of the median basilic to the brachial artery hare been 
referred to at p. 400. 

Along the front of the forearm, and for the most part in 
company with the veins^ are found numerous lymphatic vessels. 

NERVES. 

The cutaneous nerves of the front of the forearm are de- 
rived, on the inner side from the internal cutaneous, 7, 7, and 
on the outer side from the tnusculo-cutaneous, 9. Small palmar 
branches are supplied by the median and the ulnar nerves, 
which will be described when these nerves are reached. The 
digital nerves are found at the sides of the fingers, and small 
cutaneous twigs derived from them are seen in the palm. The 
radial nerve, 10, is shown as it is passing from beneath the 
tendon of the supinator longus to the back of the hand; 
the median nerve appears at the upper part of the dissection 
in the hollow at the bend of the elbow, and at the lower 
part, in the interval between the tendons of the flexor carpi 
radialis and the palmaris longus, or sometimes beneath the 
latter muscle. 



Fig. 2. 

This drawing represents a deeper stage of the dissection of 
the forearm. It was made from one carried to the same 
depth as that shown in Fig. 1, by the partial removal, one after 
the other, of the supinator longus, the flexor carpi radialis, and 
the palmaris longus; and by cleaning the structures thus exposed. 
In the hand, the palmar fascia and the palmaris brevis were re- 
moved, and the skin and subcutaneous structures were taken 
from the little finger so as to expose the sheath of the tendons ; 
while in the ring finger the sheath was opened and the ten- 
dons were displaced slightly inwards. The veins were all 
removed. 
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MUSCLES. 

The pronator radii teres, F, arises from the lower part of 
the inner supracondylar ridge^ from the inner condyle of the 
humerus by the common tendon^ from the deep fascia of the 
forearm, and from the intermuscular septum on the inner side 
between it and the neighbouring muscles. There is also a 
separate tendinous slip of origin from the inner side of the 
coronoid process of the ulna. Fig. 3, F'. The fibres of the 
muscle are directed across the limb, obliquely downwards and out- 
wards towards the insertion, which takes place by tendinous fibres 
on a special rough impression on the outer surface of the radius, 
about the middle of the bone. The muscle is subcutaneous, 
except near its insertion, where it is overlapped by the supinator 
longus and by the radial extensors of the wrist. It rests upon 
the brachialis anticus, the supinator brevis, the flexor sublimis 
digitorum, the ulnar artery, and the median nerve. The 
median nerve passes between the two heads of origin, while 
the ulnar artery is beneath the deep head. The pronator radii 
teres is a flexor of the elbow, and a strong pronator of the 
forearm. 

The flexor sublimis diffitorum, J, J, is a large muscle which 
arises from the inner condyle of the humerus by means of the 
common tendon, from the internal lateral ligament of the elbow 
joint, from the inner border of the coronoid process*, from the 
oblique line of the radius, and for a variable distance, from 
the anterior border of the radius about the middle of the 
bone. The muscle, which is deeply subdivided into its com- 
ponent parts, ends in four tendons which pass beneath the 
annular ligament and then are directed to the four fingers. 
After entering the palm, each tendon lies immediately over 
the corresponding one of the deep flexor ; and opposite the 



* By a tendinous band internal to the origin of the pronator radii teres, but 
usually united with the long origin of the flexor longus poUicis. 
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first phalanx it splits into two parts in order to allow the passage 
of the latter tendon. These two parts are blended together 
OTer the second phalanx, and again separating are inserted on 
the sides of the base of the second phalanx. It may be 
noted that the part of the mnscle which belongs to the 
middle finger is broad and fiat, and is the only part attached 
to the radius. Above the annular ligament, the tendons of the 
middle and ring finger are superficial to those of the index 
and little finger. The tendons of the short and of the long 
fiexor, in each finger, are included in a sheath which is 
strengthened by fibres prolonged from the palmar fascia, 
and is attached to the margins of the anterior surfaces 
of the phalanges and to the sides of the capsules of the joints. 
Opposite the joints, the sheath is thin, and is marked by fibres 
crossing obliquely ; opposite the phalanges is a strong fibrous 
ring {ligamentum vaffinale), somewhat distinct from the rest of 
the sheath, and binding the tendon down firmly to the bone. 
This arrangement is shown in the ring finger of Fig. 1, and in 
the little finger of Fig. 2. If the sheath be opened, as in the 
ring finger of Fig. 2, it is found to be lined by a synovial mem- 
brane, which is reflected on to the tendons at the posterior part 
near the insertion of each, forming folds, to which the term 
ligamenta brevia is applied* (see Plate 47, Fig. 1, middle 
finger) ; while from the parietal to the visceral layer extend 
delicate bands of synovial membrane called ligamenta longaj-^-. 
This synovial sheath, as shown in the drawing, extends about 
one-and-a-half inch above the web of the fingers. A similar 
sheath surrounds the tendon of the fiexor longus poUicis and 
extends one inch above the annular ligament. Beneath the 



* These are described in a Paper by Mr. Marshall in the British and Forttgn 
MedicO'Chirargical RevieWy June, 1863. The term vincvla va«cu/o«a was applied 
to all these folds of synovial membrane, and that of ligamenta tubjiava to cer* 
tain bands of elastic fibres^ which exist in the ligamenta brevia. 
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annular ligament is a loose synovial sheath, which occupies the 
interval between the tendons of the superficial and deep flexors, 
and that between the deep flexor tendons and the wrist-joint. 
This extends upwards a very short distance above the annular 
ligament, and downwards almost, if not quite, as far as the 
commencement of the sheaths of the fingers. It communicates 
directly with the sheath of the little finger, and often, but not 
always, by a small opening with that of the flexor longus 
poUicis, where the two are contiguous. These communications 
are of interest, and may be of importance, in connection with 
whitlow ; suppuration in the sheath of the thumb or little 
finger, being more likely to affect the common sheath under 
the annular ligament, than is the same condition in the other 
fingers. I have, however, more than once seen effusion into 
the sheath of the flexor longus pollicis which did not involve 
the common sheath, indicating that the communication either 
did not exist or had become closed. 

The flexor sublimis is covered by the flexor carpi radialis, 
the palmaris longus, the pronator radii teres, the supi- 
nator longus, and the annular ligament ; a narrow strip of the 
muscle is bubcutaueous almost as high as the condyle ; 
this subcutaneous part becomes wider below, and is crossed 
by the radial vessels. The muscle rests upon the flexor 
profundus digitorum, the flexor longus pollicis, the ulnar 
vessels and the median nerve. The flexor sublimis acts as 
a flexor of the first interphalangeal, and of the metacarpo- 
phalangeal joints, and of the wrist ; it also feebly bends the 
elbow. 

The short muscles of the thumb will be discussed in connec- 
tion with Fig. 3. 

ARTERIES. 

The radial, c, begins at the bifurcation of the brachial, 
a, about an inch below the middle of the bend of the elbow^ 
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and is directed, nearly in a straight line^ from this point to one 
situated opposite the lower end of the radius^ between the 
tendons of the supinator longus and the flexor carpi radialis, 
but somewhat nearer to the latter ; beyond this point it turns 
backwards to the dorsum, of the hand^ where it will be met 
with afterwards. In the part of its course which is now 
exposed, the artery is subcutaneous below, but above, is over- 
lapped by the belly of the supinator longus; it rests in 
succession on the tendon of the biceps, on the supinator 
brevis, the pronator radii teres, the flexor sublimis digitorum, 
the flexor longus pollicis, a small piece of the insertion 
of the pronator quadratus (a considerable amount of fascia 
intervening), and on the lower end of the radius. The vessel 
is surrounded by vense comites, and the radial nerve 
approaches, and sometimes touches it, in the middle third of 
the forearm. 

Ligature of the radial is usually practised near the wrist : 
an incision two inches or less in length over the course of the 
vessel through skin and fasciae leads to it at once ; the needle 
may be passed from either side. No diflBculty attends the 
application of the ligature at a higher point; but if it be 
practised near the commencement of the vessel, the edge of 
the supinator longus must be pulled outwards. 

The branches of this part of the radial are as follows : — 
muscular to the surrounding muscles ; cutaneous to the outer 
part of the front of the forearm ; the radial recurrent , d, which 
leaves the commencement of the artery and running upwards 
over the supinator brevis, anastomoses with the superior profunda 
betweeen the supinator longus and the brachialis auticus; 
the anterior carpal, /, arises just above the wrist, and runs in- 
wards below the pronator quadratus to join a corresponding 
branch of the ulnar, which will appear in a deeper dissection ; 
the superficial volar, e, leaves the radial at the lower part, and 
passing downwards either over or through the muscles of the 
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thumb, to which, as well as the skin, it supplies branches, 
ends by joining the superficial palmar arch. 

Some branches of the radial to the thumb and index 
finger are shown in this dissection, but they will more con- 
veniently be considered in connection with the following Plate. 
The description of the ulnar artery and its branches, will be 
given in connection with Fig. 3. 

NERVES. 

The radial, 10, begins at the bifurcation of the musculo- 
spiral, in front of the external condyle of the humerus. It 
passes down the forearm, along the edge of the extensor carpi 
radialis longior, under cover of the supinator longus. It 
approaches, or may lie in contact with the radial artery in the 
middle of the forearm, but leaves it below this level to pass 
beneath the tendon of the supinator longus to the back of the 
forearm, where it will be subsequently met with. In the front 
of the forearm, it supplies no branches, unless that to tlie 
short radial extensor of the wrist arise from it instead of from 
the posterior interosseous. 



Fig. 3. 

This drawing represents a deeper dissection of the forearm 
than that shown in Fig. 2, from which it was prepared in the 
following way : — The radial artery, the superficial palmar arch, 
and the digital nerves and vessels were taken away, after 
removing the skin from the index finger. The sheaths of the 
tendons were then opened, the annular ligament was divided, and 
the flexor sublimis digitorum, with the exception of a small 
piece of its origin and the four tendons of insertion, was taken 
away. The pronator radii teres and the abductor poUicis 
were also in great part removed. 
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BIUSCLE8. 

The flexor profundus diffiiorum, M, arises from the anterior and 
inner surfaces of the ulna, below the insertion of the brachialis 
anticus, and above the origin of the pronator quadratus, and 
also from the interosseous membrane for a corresponding 
extent. Above the annular ligament, the muscle usually con- 
sists of two tendons, one broad and internal, more or less sub- 
divided and destined for the three inner-fingers, and another ex- 
ternal,for the index finger; this latter piece, indeed,forms almost 
a separate muscle. Below the annular ligament, four tendons are 
found, which in their course downwards become superficial 
by passing between the two pieces into which the tendon of 
the superficial flexor divides (vide p. 413), and are inserted 
into the anterior surfaces of the bases of the terminal phalanges 
of the fingers. The muscle is completely covered by the flexor 
sublimis digitorum and the flexor carpi ulnaris, except at the 
tips of the fingers ; it is crossed by the ulnar origin of the 
flexor longus pollicis, and by the ulnar vessels and nerve. It 
rests on the ulna and the interosseous membrane, on the pronator 
quadratus, and the deep structures in the palm. The flexor 
longus pollicis lies along its outer border, and the lumbricales 
arise from the tendons in the palm. The synovial sheaths are 
described at p. 414. The flexor profundus flexes the terminal 
joints of the fingers, after the first interphalangeal joints have 
been bent by the superficial flexor. It will also flex the other 
joints of the fingers and the wrist. 

The flexor longus pollicis, L, L, arises from the anterior sur- 
face of the radius, between the insertions of the supinator 
brevis and the pronator quadratus, and from the interosseous 
membrane for a corresponding extent. It also arises from the 
inner side of the coronoid process, by a long slender head 
which usually is combined with the coronoid origin of the 
flexor sublimis digitorum. The muscle ends in a tendon which 
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passes beneath the annular ligament, to be inserted into the 
anterior surface of the base of the terminal phalanx of the thumb. 
The belly of the muscle is partly covered by the flexor sublimis 
digitorum, the flexor carpi radialis, and the radial vessels, but is 
partly subcutaneous ; it rests upon the radius, the interosseous 
membrane and the pronator quadratus, and is in contact, on the 
inner side, with the anterior interosseous vessels and nerve and 
with the flexor profundus digitorum. The tendon, after passing 
beneath the anterior annular ligament, lies between the two 
heads of the flexor brevis pollicis, as far as the first phalanx, 
and afterguards is superficial. The flexor longus pollicis 
flexes all the joints of the thumb, and also the wrist 
joint. 

The lumbricales, X, X, X, X, are four small muscles which 
arise from the tendons of the flexor profundus digitorum, the 
two outermost being usually attached to single tendons, the 
others to two tendons each. Each muscle has a small rounded 
belly, and ends in a minute tendon, which blends with the ex- 
pansion formed by the tendons of the extensor communis 
digitorum on the back of the first phalanx. These muscles are 
usually inserted on the outer side of the fingers to which they 
respectively belong ; but I have here illustrated a very common 
arrangement, in which two muscles go to the middle finger, 
while the ring finger receives none at all. Other variations 
frequently occur. The action of the lumbricales is to flex the 
metacarpo - phalangeal, and to extend the inter-phalangeal, 
joints. This movement, which is common to the lumbricales 
and the interossei, is performed in making the upstroke in 
writing. Any power of moving the fingers laterally, possessed 
by these muscles, must be exceedingly slight. 

The abductor polliciSj Q, Q, (Fig. 2, P), arises from the tra- 
pezium or scaphoid, and the annular ligament, and receives a 
slip of origin from the tendon of the extensor ossis metacarpi 
pollicis, and often from the palmaris longus. It is a small flat 
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muscle^ and is inserted on the outer side of the base of the first 
phalanx of the thumbs along with the outer head of the 
flexor brevis pollicis. From its insertion is prolonged a ten- 
dinous slip^ Fig. 2, to join the tendon of the extensor secundi 
intemodii pollicis. The muscle is subcutaneous and rests on 
the opponens^ and on a part of the flexor brevis pollicis. It 
acts by drawing the thumb forwards. 

The opponens pollicis, R, arises from the trapezium and the 
annular ligament^ and is inserted into the whole length of the 
metacarpal bone of the thumb. It lies beneath the abductor 
pollicis, but a small piece projects beyond the outer side of the 
latter muscle. It rests on the flexor brevis pollicis and the 
metacarpal bone. Its action is to flex the thumbs by bringing 
the metacarpal bone towards the middle line of the hand ; and 
thus, by causing the thumb to face the fingers, bears an important 
part in the movement known as opposition of the thumb. 

The flexor brevis pollicis, S, S, consists of two heads, super- 
ficial and deep. The former arises from the trapezium and the 
annular ligament; the latter from the trapezoid, the os 
magnum, and from the bases of the second and third metacarpal 
bones. The muscle splits near the head of the metacarpal 
bone, and the digital arteries of the thumb usually pass 
through the interval thus formed ; it is finally inserted into 
the two sesamoid bones in connection with the metacarpo- 
phalangeal articulation, and into the sides of the base of the 
first phalanx, the superficial head blending with the abductor 
pollicis, the deep head with the adductor. The superficial 
head is partly subcutaneous, and partly lies beneath the 
abductor; between it and the deep head, is the tendon 
of the flexor longus pollicis, and beneath the deep head 
lie the first dorsal interosseous muscle, the end of the 
radial artery, and the commencement of the deep palmar 
arch, with the branches of the radial to the thumb and 
iijidex finger. Its action is to flex the thumb by drawing 
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the first phalanx and the metacarpal bone towards the middle 
line of the hand. 

The adductor pollicisy T, arises from the ridge on the an- 
terior surface of the third metacarpal bone^ and is inserted with 
the deep head of the flexor brevis into the metacarpal phalanx 
of the thumb and the inner sesamoid bone. It is crossed by the 
outer tendons of the deep flexor, and rests upon the interossei 
and the second metacarpal bone. The muscle acts in opposition 
to the abductor, by drawing the metacarpal bone of the thumb 
backwards and towards the middle line of the hand. 

The abductor minimi digiti, U, arises from the pisiform 
bone, and is inserted into the inner side of the base of the 
metacarpal phalanx of the little finger. It is subcutaneous, 
and rests upon the opponens minimi digiti. It acts as an 
abductor and a weak flexor of the little finger. 

The opponens minimi digiti, V, arises from the hook of the 
unciform bone, and from the lower border of the annular liga- 
ment j it is inserted into the whole length of the fifth meta- 
carpal bone. It rests on the metacarpal bone, and is covered by 
the abductor and the fiexor minimi digiti. Its action is to draw 
the metacarpal bone of the little finger towards the middle 
line of the hand. 

The flexor brevis minimi digiti, was in this subject, as is often 
the case, absent. It arises from the hook of the unciform bone, 
and from a small tendinous arch which stretches across the deep 
branches of the ulnar artery and nerve, to the pisiform bone. 
It is a small muscle, lying close to the abductor, and over the 
opponens, and is inserted with the former into the base of tlie 
first phalanx of the little finger. Its action is to bend the 
metacarpo-phalangeal joint of this finger. 

ARTERIES. 

The ulnar, b (Fig. 2, /, /), may be now studied in the whole of 
its course by comparing Fig. 2 with Fig. 3. The artery begins 
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at the bifurcation of the brachial, opposite the neck of the 
radius, and is directed at first downwards and inwards, and 
then vertically downwards, to the radial side of the pisiform 
bone. Its direction will be indicated on the surface of the 
limb, by drawing a line from the tip of the internal condyle 
to the outer side of the pisiform bone ; the lower half of 
this corresponds to the lower half of the artery ; the upper 
half of the vessel runs obliquely to the middle of the line, 
from a point an inch below the centre of the bend of the 
elbow. The ulnar artery is covered by the superficial layer 
of muscles, the pronator teres and the flexor sublimis being 
in immediate contact with it in the earlier part of its 
course, and the tendon of the flexor carpi ulnaris in the lower 
part ; near the wrist, however, it is partly subcutaneous for 
a short distance ; the ulnar origin of the flexor longus pol- 
licis, and the median nerve, also cross the vessel. It rests upon 
the brachialis anticus and the flexor profundus digitorum. 
The ulnar nerve joins the artery in the middle of the fore- 
arm, and thence continues in contact with its inner side. Vena 
comiies surround the artery, which communicate by a large 
branch (profunda) with the median vein. Opposite the wrist, 
the ulnar is superficial to the anterior annular ligament, but is 
covered by a strong piece of fascia, and here it terminates as 
the superficial palmar arch. 

To ligature the ulnar artery at the wiist, an incision two 
inches in length is made along the edge of the tendon of the 
flexor carpi ulnaris, or in a line drawn from the tip of the 
inner condyle to the radial side of the pisiform bone. After 
exposing the edge of the muscle and drawing it aside, a strong 
fascia is met with, and on dividing this, the artery and 
nerve appear in contact with one another. The needle is 
passed from the inner side. To apply the ligature in the 
upper half of the forearm, an incision three inches in length 
is made in the same line, a little above the middle of the 
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forearm. After catting through the subcutaneous fat, a white 
line is seen, indicating the interval between the flexor carpi 
ulnaris and the flexor sublimis digitorum. The knife is drawn 
along this line, and then, with the handle of the scalpel, the 
two muscles are easily separated, and the artery is reached close 
to the point at which the nerve joins it. If the incision be not 
made well to the inner side of the limb, the surgeon is liable 
to mistake the interval between the flexor sublimis digitorum 
and the palmaris longus, for that for which he is in search. 
This would lead to great diflSculty. It must be remembered that 
the part of the flexor sublimis here exposed is very narrow. 

The ulnar gives off the following branches : — ^The in^ 
ierosseous, which will be described with the following Plate ; 
the anterior ulnar recurrent, d, usually arises . near the com- 
mencement of the artery and ascends beneath the pronator radii 
teres to anastomose with the anterior branch of the anastomotic, 
it ; in this case this branch arose in common with the following ; 
the posterior ulnar recurrent, c, leaves the ulnar a little lower 
down, and running upwards beneath the common origin of the 
superficial muscles, reaches the interval between the inner 
condyle and the olecranon, where it anastomoses with the inferior 
profunda and with the posterior branch of the anastomotic ; 
muscular and cutaneous offsets leave the ulnar at different 
parts of its course. Near the lower end it gives off the 
anterior carpal, Plate 47, Fig. 1, /, which passing outwards 
over the wrist-joint, anastomoses with the anterior carpal 
of the radial and with twigs from the anterior interosseus. 
The metacarpal and dorsal carpal, e, come off either 
separately or together near the lower end of the ulna; the 
former passes to the back and inner side of the little finger, 
Plate 48, Fig. 2, /; the latter, Plate 48, Fig. 2, passes 
across the wrist to join the posterior carpal of the radial. As the 
ulnar artery lies on the annular ligament, it gives off the deep 
branch to the palm which passes backwards beneath the 
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tendinous arch from wliich the flexor bre\is minimi digiti 
arises^ or^ if this muscle be absent^ between the abductor and 
opponens minimi digiti ; it inosculates the deep palmar arch 
after supplying twigs to the small muscles of the little finger. 
The superficial palmar arch. Pig. 2, m, is the continuation 
of the ulnar artery across the palm^ to which are joined, upon 
the outer side, two branches of the radial, the svperfidal volar 
Fig. 2, e, and the radinlis indicis, Fig. 2, k. The shape oi 
the arch, and the metliod of communication with the radial, 
are subject to considerable rariation. In the condition 
which is considered typical, an arch with a slight convexity 
downwards, and formed principally from the ulnar, occupies 
a position roughly indicated in the palm by a line drawn 
inwards from the angle formed by the inner border of the 
extended thumb, with the outer border of the extended index 
finger. This line, after passing inwards to the middle of the 
palm, is gradually curved round to the radial side of the pisi* 
form bone. The arch rests on the flexor tendons, and is 
covered by the palmar fascia and the palmaris brevis. The 
superficial palmar arch gives muscular and cutaneous branches 
to the palm, and digital branches to the inner side of the little 
finger, and the contiguous bides of the other fingers; the thumb 
and the outer side of the index being supplied by the radial. 
The inner digital artery is undivided ; the others bifurcate 
opposite the web of the fingers, and send branches down the 
sides of the fingers, from which numerous small twigs are 
given off*. There is a free anastomosis between the palmar and 
dorsal digital arteries on both sides of the fingers. The palmar 
ones supply the structures on the front of the fingers, the 
matrix of the nail, and the greater part of the back of the finger. 
Tlie digital arteries communicate near the web of the fingers, 
with the interosseus branches of the deep arch ; they also send 
backwards atasomewhat lower level small vessels to communicate 
with the interosseous branches on the dorsum of the hand. 
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The palmar arch and its digital branches must be carefully 
avoided whilst making incisions into the palm. If the arch 
be divided, it will be necessary to secure both ends, on account 
of the freedom of anastomosis. This procedure, which is 
often by no means easy, is described with great accuracy in 
surgical textbooks; here it will only be pointed out that 
by means of an accurate appreciation of the position of the 
vesseb, a needle may sometimes with advantage be passed 
beneath one of them^ and the patient may thus be saved the 
inconvenience of an extensive incision in the palm. 

NERVES. 

The median, 1, has been previously traced as far as the 
elbow (p. 402). In the forearm, it passes down the middle of 
the limb, at first occupying a position between the two heads of 
the pronator radii teres, and then lying between the superficial 
and deep flexors of the fingers. Near the wrist, it becomes super- 
ficial (Fig. 1), between the tendons of the flexor carpi radialis 
and palmaris longus, or sometimes beneath the latter. It 
then passes beneath the annular ligament where it becomes 
flattened out, and at the inner border divides into digital 
branches, one of which supplies the outer side of the thumb, 
one the inner side of the thumb, one the index finger and the 
outer lumbrical muscle, another the contiguous sides of the 
index and middle fingers and the second lumbrical muscle, and 
the last the contiguous sides of the middle and ring fingers 
and a twig (Fig. 2), 18, to join the ulnar. These digital nerves 
give off numerous branches to the front and back of the 
fingers; a brush of nervous twigs supplies the tip; a large 
branch on each side reaches the matrix of the nail, and those 
offsets which go to the back of the fingers join the digital 
branches on this aspect, and supply (except in the case of the 
thumb) the greater part of the two last joints. The digital 
nerves are superficial to their accompanying arteries in the 
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fingers. In addition to the digital branches, the median sup- 
plies, in the forearm, muscular branches 2, 3, 4, to the pronator 
radii teres, the flexor carpi radialis, thepalmaris longus, and the 
flexor sublimis digitorum, and also gives off the anterior inter- 
osseous nerve, Plate 47, Fig. 1, 4. In the hand, a small 
muscular branch, 6, is distributed to the abductor pollicis, 
the opponens poUicis, and half the flexor brevis polUcis. Near 
the wrist, the median supplies a small cutaneous branch to the 
palm, 5. 

The ulnar, 13, enters the forearm between the two origins 
of the flexor carpi ulnaris, and runs down the limb beneath 
this muscle resting on the surface of the flexor profundus 
digitorum. It meets the ulnar artery halfway down the 
forearm, and accompanies this vessel to its termination. It 
ends by dividing into two digital branches, one of which goes 
to the inner side of the little finger, and the other to the 
contiguous sides of the little and ring fingers, joining or 
being joined by a twig from the median. The branches of 
the digital nerves derived from the ulnar correspond exactly 
with those of the digital nerves which spring from the median. 
In the forearm, the ulnar nerve supplies branches to the 
flexor carpi ulnaris, 14, and to the flexor profundus digitorum, 
15 j a dorsal branch, 16, to the back of the hand [see Plate 48), 
and a cutaneous branch to the palm. Fig. 2, 15; the last is 
a very small twig, which leaves the nerve half way down the 
forearm, and runs on the anterior surface of the ulnar artery ; 
it gives off numerous fine branches, one of which joins the 
internal cutaneous, and ends at the inner part of the palm. 
In the hand, the ulnar gives off a twig to the palm oris brevis, 
Fig. 2, 17, and a deep branch (Plate 47, Fig. 1), which accom- 
panies the deep branch of the artery beneath the short muscles 
of the little finger, and supplies these muscles as well as the 
inner two lumbricales, the adductor, and half the flexor brevis 
pollicis and all the interossei. 
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PLATE 47. 

Fig. L 

The dissection here shown is a continuation of the series which 
formed the subject of Plate 46. It was made from that drawn in 
Fig. 3 of that Plate^ by cutting the median nerve below the level 
at which it gives off the anterior interosseous^ and removing tibe 
lower part. The tendons of the flexor longus poUicis and flexor 
profundus digitorum were then in part removed, the insertion* 
being thrown down, while the muscles themselves were 
separated from one another, in order to expose the pronator 
quadratus and the anterior interosseous vessels and nerve ; 
at the same time, the outer slip of the flexor profundus was 
8eparated from the rest of the muscle. The muscular origins were 
completely taken away from the internal condyle and the 
internal lateral ligament of the elbow, and the extensor carpi 
radialis longior was in great part removed In the palm, all the 
short muscles of the thumb were taken awny, as well as the two 
digital nerves to the thumb, which are shown in the last 
drawing. Lastly, the deep palmar arch and the deep branch of 
the ulnar nerve were cleaned, and the sheath of the flexor 
carpi radialis was opened. 

MUSCLES. 

The pronator quadratus, N, is a flat and somewhat square 
muscle, arising from the lower end of the anterior surface of 
the ulna for about a quarter of the length of the bone, and 
inserted for a somewhat shorter distance into the anterior surface 
of the radius at the lower end. It is covered by the flexor longus 
pollicis and the flexor profundus digitorum, except at the ex- 
treme outer part, where the radial artery crosses it, some fat and 
cellular tissue intervening. It rests upon the lower ends of the 

kk2 
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radius and ulna, npon the interosseous membrane^and the anterior 
interosseous vessels and nerve. Its only action is that of pronation. 
The interossei are small muscles occupying the spaces between 
the metacarpal bones. They are arranged in two sets, palmar 
and dorsal. The palmar are three in number, and arise 
each from one metacarpal bone — viz., from the ulnar side of that 
of the index, W, and from the radial sides of those of the 
ring, W, and little finger, X ; the dorsal, rather deeper in posi- 
tion, are four in number, and arise in each case from both the 
metacarpal bones bounding the spaces in which they lie. The 
first, abductor indicia, B, is large, and is inserted on the radial 
side of the index finger; the other three are smaller, and are 
inserted respectively on the radial side of the middle finger, S, 
the ulnar side of the middle finger, T, and the ulnar side of 
the ring iRnger, U. The insertion, in the case of both the 
palmar and dorsal muscles, is by means of flat tendons, which 
are generally attached to the sides of the base of the first 
phalanx, and join the expansion of the extensor communis 
digitorum ; the tendons of the interossei, together with that of 
the lumbricalis to each finger, form the principal part of the 
continuation of this expansion, which, passing over the back 
of the second phalanx, is attached to the third. The abductor 
indicis is almost covered by the flexor brevis and the adductor 
pollicis; the radial artery enters the palm between the two 
heads of origin of the muscle and rests for a short distance upon 
its anterior surface, as do also two of its branches, the arteria 
princeps pollicis, and the radialis indicis. The palmar interossei 
act as adductors towards the middle line of the middle finger, 
the dorsal ones as abductors from the same line ; but besides this 
action, they are all rather powerful flexors of the metacarpo- 
phalangeal joints, and by means of their insertion into the expan- 
sion of the extensor tendons, they are extensors, first of the 
terminal,andthenof thesecond,phalangesof thefingers. It is thus 
apparent that they supplement the action both of the long flexors 
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and of the extensor of the fingers, the former acting principally 
upon the two terminal phalanges, the latter almost entirely upon 
the first. When the interossei are paralysed, this fact is illus- 
trated by the peculiar deformity of the hand, known as the ''main 
en griffe,'' in which the first phalanges are forcibly extended, 
while the second and third are drawn in towards the palm.* 

ARTERIES. 

Radial, b. This artery may be seen in this Plate, passing 
round the outer side of the wrist. Fig. 2, a, and it again appears 
in the deep part of the palm. Fig. 1, c. It has previously been 
traced to the lower part of the styloid process of the radius 
(p. 415). Below this process of bone, the artery is directed 
across the outer side of the wrist to the base of the first 
interosseous space, where it disappears between the two heads of 
the abductor indicis. In this position it is in part subcu- 
taneous, and is covered by the three extensors of the thumb, 
by the radial vein, and by some branches of the radial nerve. 
The vessel rests on the external lateral ligament of the wrist, 
and on the os trapezium. In this part of its course, the radial 
gives ofi^ several branches to the back of the hand, which are 
better seen in the following Plate. They are : — the posterior 
carpal, Plate 48, Fig. 2, c, which runs across the back of the 
wrist, joining with a corresponding branch of the ulnar, and 
with terminal twigs of both the anterior and posterior inter- 
osseous arteries ; two branches, dorsales pollicis, b, c, which 
run down the inner and outer sides of the dorsal surface of 
the thumb ; a similar one to the outer side of the index finger, 
dorsalis indicis, d ; and a branch to the first interosseous space, 
called the first dorsal ititerosseous, e. This last, like the other 



* For a very interesting accoont of the action of the interossei and the short 
muscles of the thumb the reader is referred to Dr. Duohenne's ** Physiologie des 
Mouvements." 
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dorsal interosseous arteries^ is joined by a perforating branch 
fh)m the deep palmar arch. 

The radial is sometimes ligatwred in this position. An incision 
is made from the junction of the styloid process with the radius, 
to the base of the first metacarpal bone. The subcutaneous 
fat is divided, and the radial vein and the radial nerye, if 
seen, are pulled aside, when, on cutting more deeply, the 
artery is found crossing the line of incision, and nearer to 
the metacarpal bone than to the radius. 

After entering the palm between the two heads of the ab- 
ductor indicis, the radial takes a transverse course inwards, 
lying at first on this muscle, and beneath the deep head of the 
flexor brevis pollicis ; as it passes inwards, it emerges between 
the flexor brevis and the abductor pollicis, or through some 
fibres of the former muscle, and crossing the bases of the 
metacarpal bones it joins the deep branch of the ulnar artery. 
This part of the radial is known as the deep palnuir arch, ci 
its position is indicated by a line drawn across the palm a 
quarter of an inch above that which marks the superficial arch. 
Its course, however, is more direct. From the concavity of 
the arch are given off small twigs which supply the carpal 
articulations and ligaments. From its convexity spring three 
interosseous branches, which run down the inner interosseous 
spaces, communicating near the web of the fingers with the 
digital branches of the superficial arch, and at the posterior 
part of the interosseous spaces, with the dorsal interosseous 
arteries by means of perforating branches. This part of the 
radial supplies, in addition to the deep palmar arch, a branch 
to the thumb, the arteria princeps pollicis which, after run- 
ning along the metacarpal bone of the thumb beneath the 
flexor brevis pollicis, divides into two branches ; these, passing 
beneath the two heads of the muscle, are distributed, like the 
digital branches of the fingers, to the two sides of the 
anterior surface of the thumb. The arteria radialis indicts. 
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Plate 46, Fig. 2, k, is the digital artery of the radial side of 
the index finger, and usually has a communication with the 
superficial palmar arch. It came off", in this subject, from 
the inner of the two digital arteries of the thumb. 

The interosseous artery is a branch of the ulnar, arising 
near the commencement of this vessel. It is about an inch 
in length, and is completely hidden in this drawing by the 
median nerve. It divides, at the upper part of the interosseous 
membrane, into the anterior and posterior interosseous arte- 
ries ; the latter is shown in the following Plate, the former 
is in part seen in this. The anterior interosseous, n, runs 
down the front of the interosseous membrane between the 
flexor profundus digitorum and the flexor longus poUicis, and 
then lies beneath the pronator quadratus. Near the upper 
border of this muscle, it passes through an aperture in the 
interosseous membrane to reach the back of the limb, 
Plate 48, Fig. 2, A, where it supplies a branch of some size to 
the structures on the radial side, and ends by joining the 
anastomosis between the posterior carpal branches of the radial 
and ulnar at the back of the wrist. In the front of the 
forearm, the anterior interosseous supplies numerous branches 
to the deep muscles, a nutrient artery to the radius, and one 
to the ulna, both of which have an ascending course, and the 
comes nervi mediani, a very small twig which accompanies 
the median nerve. This median artery is often of consider- 
able size, and, in this case, it may pass into the palm beneath 
the annular ligament, and join the superficial palmar arch, or 
supply some of the digital branches. Before piercing the 
interosseous membrane, the anterior interosseous sends down- 
wards a branch to join in the anastomosis of the anterior 
carpal branches of the radial and tdnar on the front of the 
wrist. 



432 [Plate 47, Fio. 2.] 

NERVES. 

The anterior interosieous, 4^ is a branch of the median. It 
accompanies the artery of the same name as far as the nnder 
surface of the pronator quadratus^ in which muscle it ends. 
The nerve supplies, in addition to the pronator qnadratus, the 
flexor longus pollicis and the outer half of the flexor pro- 
fundus digitorum. 

The deep branch of the ulnar passes into the deep part of 
the palm with its companion artery^ beneath the flexor breris 
minimi digiti^ if this muscle be present^ or if^ as in this case^it be 
absent between the abductor and opponens minimi digiti. It 
accompanies the deep palmar arch for a short distance^ and 
then breaks up into numerous branches which supply the 
inner two lumbricales^ all the interossei^ and the adductor 
and the deep part of the flexor brevis pollicis. Near its 
commencement it gives off twigs to the muscles of the little 
finger. 



Fig. 2. 

This dissection was made by carrying two vertical incisions, 
one from the knuckle of the middle finger over the middle of 
the back of the hand and forearm, to the olecranon, whence 
it was prolonged upwards for about the lower third of the 
arm ; the other, from the front of the metacarpal bone of the 
thumb, to a point a little outside the middle of the firont of 
the wrist, whence it was continued upwards over the front 
of the biceps tendon, to the junction of the middle and lower 
thirds of the arm. These two incisions were joined above 
and below by transverse cuts ; the position of the Subcutaneous 
vessels and nerves was ascertained, and the parts beneath the 
deep fascia were cleaned. All the structures here shown are 
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described in connection with other plates. The drawing is 
intended to illustrate the mutual relations of the parts upon 
the front and back of the forearm, and of some of those 
above and below the elbow. Attention is particularly directed 
to the shape of the supinator lougus, and to the fact that 
its belly touches the extensor carpi radialis brevior. The 
dissection also serves to show the arrangement of the tendons 
at the outer part of the wrist^ and the course of the radial 
artery in this situation. 
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PLATE 48. 
Fig. 1. 

The dissection for this Drawing, which exhibits the stmctures 
at the back of the forearm and hand, was made bj carrying 
two vertical incisions along the forearm; one extending from the 
tip of the olecranon over the inner side of the wrist to the tip of 
the little finger ; and the other, from the prominence of the 
supinator longus to the outer border of the thumb. These were 
joined by a transverse cut above ; while below, incisions were 
made on each side of all the fingers except the index. The 
enclosed piece of skin was taken away, and the position of 
the subcutaneous vessels and nerves was recorded. The deep 
fascia was then removed, with the exception of the posterior 
annular ligament, and the subjacent structures were cleaned. 

The posterior annular ligament, %, differs in many ways firom 
the corresponding structure on the opposite side of the limb. 
It is a thickened part of the deep fascia of the back of the 
forearm, the fibres of which are directed downwards and 
inwards, from the anterior edge of the lower end of the radius 
to the cuneiform and pisiform bones. The space beneath it is 
subdivided by fibrous septa into six spaces, lined by separate 
synovial membranes, through which the extensor tendons pass. 
An attempt has been made in Fig. 2, to represent the upper 
and lower limits of these synovial membranes, as they surround 
the tendons of the extensor carpi ulnaris, and the extensor 
minimi digiti. In each case, they extend for somewhat less 
than an inch both above and below the annular ligament. 
The various compartments have been opened in Fig. 2 ; in the 
outermost one are contained the tendons of the extensor ossis 
metacarpi and the extensor primi intemodii pollids ; in the 
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second, the two radial extensors of the wrist ; in the third, the 
extensor secundi intemodii poUicis ; in the fourth, the extensor 
communis digitorum, and the extensor indicis, this piece of the 
membrane enclosing as well the posterior interosseous nerve 
and a branch of the anterior interosseous artery ; the next 
compartment contains the extensor minimi digiti, and the 
innermost, the extensor carpi ulnaris. The sheaths may be- 
come the scat of ganglion ; in which case the surgeon must 
remember that the tumour will, in all probability, be subdivided 
by numerous septa, and that accordingly one puncture may not 
effect more than a very partial evacuation of its contents. A 
similar affection of the sheath of the flexor tendons causes a 
swelling both above and below the annular ligament, between 
which a sense of fluctuation may be obtained. A ganglion on 
the front of the wrist consists, as a rule, of a single cavity. 

MUSCLES. 

The anconeus, Fig. 2, E, is a small triangular muscle, con- 
tinuous above with the lowest and outermost fibres of the 
inner head of the triceps — viz., those which arise from the 
back of the humerus close to the outer condyle. The 
anconeus arises by a tendon from the back of the external 
condyle, near, but slightly internal, to the common origin of the 
extensor muscles. Its fibres are directed downwards and 
inwards, and it is inserted on the outer side of the olecranon 
and upon the contiguous part of the upper third of the posterior 
surface of the ulna. The muscle is covered by a strong 
piece of fascia, + , Fig. 2, t> which is derived from the tendon of 
the triceps (p. 392). The surgeon should endeavour to pre- 
serve this fascia in excising the elbow, as it adds stability to 
the joint after this operation. The anconeus is subcutaneous ; 
and rests on the elbow joint and the supinator brevis; its 
outer border touches the extensor carpi ulnaris. It acts as 
Bn extensor of the elbow. 
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The extensor carpi ulnaris, ¥, arises from the outer condyle, 
near the tip, by an origin common to it^ and the extensor 
minimi digiti, the extensor communis digitorum^ and the ex- 
tensor carpi radialis brevior. It also arises from the fascia of 
the forearm, and from the intermuscular septum on its outer 
side ; and it is strongly bound down by fascia to the posterior 
border of the ulna. Its tendon passes through the inner 
compartment of the annular ligament, occupying the gioove 
on the lower end of the ulna, and is inserted into the 
tubercle at the base of the metacarpal bone of the little 
finger. The muscle rests upon the back of the ulna and upon 
the supinator brevis, the extensor ossis metacarpi, and the 
extensor secundi intcrnodii pollicis, the extensor indicis, and 
the wrist-joint. The extensor carpi ulnaris extends the wrist, 
and draws the hand to the inner side ; it is also an extensor 
of the elbow. 

The extensor minimi digiti, E, arises with the extensor com- 
munis digitorum from the outer condyle, and also from the 
fascia of the forearm and the intermuscular septa. Its tendon 
passes through a separate compartment in the annular ligament, 
and occupies a groove corresponding to the interval between 
the radius and the ulna. Below the annular ligament it splits 
into two parts, which unite again near the metacarpo-phalan- 
geal articulation, after the outer has been joined by a small 
slip derived from the extensor communis digitorum. The 
muscle is subcutaneous ; it rests on the supinator brevis, the 
extensor ossis metacarpi and the extensor secundi internodii 
pollicis, the extensor indicis, the wrist-joint, and the inner 
interosseous space. Its action will be described with that of 
the following muscle (see page 437). 

The extensor communis digitorum^ D, arises by the common 
tendon from the external condyle, from the intermuscular 
septa on each side of it, and from the fascia of the forearm. 
It ends in a broad tendon which passes beneath the annular 
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ligament, and there splits itito three main pieces. These 
tendons are flat and often subdivided ; the outermost joins with 
the tendon of the extensor indicis, and the innermost 
sends a slender piece to join the extensor minimi digiti. 
Strong cross bands unite the tendon of the ring finger 
with those on either side of it. Each tendon is very firmly 
bound down to the metacarpo-phalangeal joint and the base 
of the first phalanx, and then spreads out int« a broad expan- 
sion, which receives at each side strong bundles of fibres from 
the interossei and lumbricales. Near the distal end of the first 
phalanx, this expansion splits into three parts ; the central of 
which is principally derived from the extensor tendon itself, and 
is attached to the back of the base of the second phalanx ; while 
the lateral parts are almost entirely derived from the interossei 
and lumbricales, and unite over the second phalanx in another 
expansion, which is inserted into the back of the base of the 
terminal phalanx. The action of the muscle (for an account 
of which the reader is again referred to Dr. Duchenne's 
excellent description, *' Physiologic des Mouvements'^) is 
principally to extend the proximal phalanges, but secondarily, 
and more feebly, to extend the second and third joints. It 
also extends the wrist and the elbow. The movements of the 
ring finger are restricted by the cross bands mentioned 
above; those of the little and index fingers are rendered 
much more independent by the special muscles with which 
they are supplied. The extensor communis is subcutaneous ; 
it rests upon the deep set of muscles, upon the wrist-joint, 
the metacarpal bones, and the interosseous spaces. 

The extensor carpi radialis brtvior, C, arises by the com- 
mon tendon from the external condyle, from the external 
lateral ligament of the elbow, from the fascia of the forearm, 
and from the intermuscular septum between it and the 
extensor communis digitorum. The tendon, which appears 
upon the outer surface of the muscle, passes beneath the 
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tendons of the extensors of the metacarpal bone and the first 
phalanx of the thumbs then beneath the annular ligament in the 
same sheath as the extensor carpi radialis longior, and lastly 
beneath the tendon of the extensor secundi internodii pollids^ to 
be inserted into the base of the metacarpal bone of the middle 
finger. The muscle is subcutaneous, except where it is crossed 
by the structures mentioned above> and where it is overlapped 
by the extensor carpi radialis longior. It rests upon the 
supinator brevis^ the radius^ and the wrist-joint. Its outer 
edge corresponds almost exactly^ for a considerable distance, 
with that of the extensor carpi radialis longior^ and along this 
border is placed the radial nerve. The muscle acts as an 
extensor and abductor of the wrist, and like the extensor 
carpi radialis longior, as a weak flexor of the elbow. 

The extensor carpi radialis longior, B^ has been partially 

seen in the dissections of the back of the arm and the front of 

the forearm. It arises from the lower third of the external 

supra-condylar ridge of the humerus, and from the external 

intermuscular septum of the arm. It takes a similar direction 

to that of the last muscle, and is inserted into the base of the 

metacarpal bone of the index finger. This muscle is in part 

subcutaneous, but it is overlapped considerably by the supinator 

longus, and is crossed by the extensor ossis metacarpi and the 

extensor primi internodii poUicis, and, at its insertion, by the 

extensor secundi internodii poUicis. Beneath the annular 

ligament, it occupies the same compartment as the short 

radial extensor. It rests upon the brachialis anticus, the 

short radial extensor, the radius, and the wrist-joint. It acts 

as an extensor and abductor of the wrist^ and a weak flexor of 

the elbow. 

The supinator longus, A, has been described at p. 408. 
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ARTERIES. 

The cutaneous arteries at the back of the forearm are de- 

riyed from the radial recurrent, the posterior isterosseous and 
from the anterior interosseous. At the back of the wrist is a 
superficial anastomosis between branches of the radial and 
ulnar, as well as a deep inoeculation of the posterior carpal 
branches of these two vestels. Fig. 2, c, d. The inner side of 
the little finger is supplied by the metacarpal branch of the ulnar. 
Fig. 2, / ; the contiguous sides of the fingers are supplied 
in part hj the dorsal interosseous arteries derived from the 
posterior carpal arch, the outermost of which is usually described 
as a branch of the radial. The branches to the outer side of 
the index finger, and to both sides of the thumb, come direct 
from the radial (p. 4:29) . In the fingers, these dorsal digital 
vessels do not extend much below the metacarpo-phalangeal 
articulations ; the rest of the dorsal surface receiving twigs 
which are sent back from the palmar digital arteries. 

VEINS. 

The superficial veins at the back of the forearm are not 
numerous, and most of such as exist have been removed in 
the dissection figured. An arch across the back of the hand 
gives rise at the outer part to the radial vein, a, and at the 
inner part to the posterior tdnar, j3. The radial is interesting 
to the surgeon, from its relation to the radial artery at one of 
the points selected for the ligature (see p. 430). 

NERVES. 

The back of the forearm receives cutaneous branches from 
the internal cutaneous, % the external cutaneous of the musculo- 
spiral, ], and the musculo-cutaneous, 2. The dorsum of the 
hand is supplied by the dorsal branch of the ulnar, 5, and by 
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the radialy 8 ; tbese two nerves are joined by a transrene 
branchy and they send digital branches to the fingers. The 
number of fingers supplied by each is not constant^ sometimes 
the ulnar reaches only the little and half the ring finger, bat 
perhaps more frequently, it supplies, in addition, the deft between 
the ring and middle fingers. These digital nerves do not, as a 
rule, extend farther than the end of the first phalanx in the 
fingers ; they join twigs from the palmar digital branches. In 
the thumb, the nerves reach the tip and help in the supply of 
the matrix of the nail. In this dissection, those which went 
to the little finger extended to the ungual phalanx. 

Notwithstanding that the ulnar usually gives more digital 
branches to the back of the hand than to the palm, the com- 
parative shortness of the dorsal branches fully accounts for the 
fact, that injury to the trunk of the nerve paralyses sensation 
in the little finger and the ulnar half of the ring finger only, 
both in front and behind ; the radial side of the dorsum of the 
ring finger being principally supplied by the median. 



Fig. 2. 

This dissection was made from the last, by removing the 
cutaneous vessels and nerves; opening the several compart- 
ments of the annular ligament ; and dividing, and in great 
part removing, the muscles of the superficial layer, with the 
exception of the anconeus, which was slightly raised, and the 
supinator longus which was forcibly turned aside. The skin 
was taken from the index finger, and the parts uncovered 
were carefully cleaned. 

MUSCLES. 

The supinator brevis, H, arises from a triangular surface on 
the outer aspect of the ulna, below the lesser sigmoid cavity, 
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from the orbicular ligament of the radius^ and from the exter- 
nal lateral ligament of the elbow. Its fibres pass downwards 
and outwards to the radius ; but the longest^ which reach the 
anterior surface of the bone^ are directed downwards and 
inwards in the floor of the triangular space in front of the elbow. 
Its insertion surrounds the bone, except on the inner aspect 
of the neck^ and is limited in front by the oblique line^ and 
behind by the upper border of the extensor ossis metacarpi 
pollicis. The deep surface of the muscle is in contact with 
a very small piece of the interosseous membrane and the 
radius; while the opposite surface is covered by the super- 
ficial muscles at the back of the forearm^ and in front is 
slightly overlapped by the pronator radii teres, the radial 
artery and nerve resting upon it. The posterior interosseous 
artery reaches the back of the forearm beneath the lower border 
of the muscle; and the posterior interosseous nerve passes round 
the radius amongst its fibres. The action of the supinator 
brevis that of a supinator of the forearm. 

The extensor ossis metacarpi pollicis, J, arises from the 
upper impression on the outer part of the posterior surface of 
the ulna ; from the posterior surface of the radius, below the 
insertion of the supinator brevis; and from the intervening 
part of the interosseous membrane. It is inserted into the 
base of the metacarpal bone of the thumb, its tendon being 
subdivided, and sending one slip to the trapezium and to the 
origin of the abductor pollicis. This extensor lies at first beneath 
the superficial layer of muscles, resting upon the bones and the 
interosseous membrane; but, near the radial border of the limb 
it emerges from beneath the extensor communis digitorum, 
and becoming superficial, it passes beneath the annular liga- 
ment in the same sheath as the extensor primi intemodii 
pollicis. After it has become superficial, the muscle crosses 
the two radial extensors of the wrist, the supinator longus 
.the radius, and the radial artery. The action of the extensor 
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442 [Plate 48, Fig. 2.] 

ossis metacarpi pollicis is to extend the metacarpal bone of the 

thumbs and to help in abducting the hand. 

The extensor primi intemodii poUids, K, arises from the 

back of the radius and from the interosseous membrane, below 
the muscle last described, with which it is often inseparably 

united. The relations of the two muscles are almost identical, 

but the tendon of the extensor primi internodii, which is very 

small, passes onwards along the back of the metacarpal bone, 

and is inserted into the base of the first phalanx of the thumb, 

often sending a slip to join the tendon of the extensor of the 

second phalanx. The muscle extends the first joint of the 

thumb, and aids in abducting the hand. 

The extensor secundi intemodii pollicis, L, arises from the 
second of the three impressions on the outer part of the pos- 
terior surface of the ulna, and also for a corresponding distance 
from the interosseous membrane. It is at first in close con- 
tact with the other two extensors of the thumb, but leaves 
them near the wrist, its tendon passing through a distinct 
compartment in the annular ligament, and occupying the 
oblique groove at the back of the radius. After crossing the 
radial artery, it expands at the back of the first phalanx of 
the thumb, into a broader tendon, which is joined by a shp 
from that of the extensor primi internodii pollicis, and by others 
on each side from one of the short muscles of the thumb, usually 
the flexor brevis pollicis. It is inserted into the base of the 
terminal phalanx. The tendon of the muscle is subcutaneous ; 
the belly is almost completely covered by the muscles of the 
superficial layer. It rests on the ulna, the interosseous mem- 
brane, the radius, and the wrist, the posterior interosseous nerve 
and the anterior interosseous artery. The muscle acts as an 
extensor of the terminal phalanx of the thumb, and also in 
drawing the whole thumb backwards and extending the wrist. 

The extensor indicis, M, arises from the lowest of the 
three marks on the outer part of the posterior surface of the 
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ulna, and from a corresponding piece of the interosseous 
membrane. Its tendon passes beneath the annular ligament 
in the same compartment as the extensor communis digitorum, 
and ends by blending with the outermost tendon of this muscle, 
near the head of the metacarpal bone of the index finger. The 
extensor indicis is covered by the extensor communis digitorum 
and the extensor minimi digiti, except where the tendon is 
subcutaneous at the back of the hand ; it rests on the ulna and 
the interosseous membrane, the wrist, the middle metacarpal 
bone and the second interosseous space. It extends the index 
finger and the wrist-joint. 



ARTERIES. 

The posterior interosseous, a, a terminal branch of the inter- 
osseous trunk, enters the back of the forearm above the inter- 
osseous membrane. After passing beneath the lower border 
of the supinator brevis, it lies close to the posterior interosseous 
nerve, which it accompanies as far as the upper border of the 
extensor secundi intemodii pollicis. The artery becomes super- 
ficial in the lower third of the forearm, and runs downwards 
between the tendons of the extensor carpi uluans and the 
extensor minimi digiti, ending by fine twigs which join with 
the posterior carpal arch. It supplies numerous muscular 
branches to the muscles among which it runs, and cutaneous 
twigs to the back and ulnar side of the forearm. It also 
gives oflf the following named branch : — the posterior inter- 
osseous recurrent y o ; this large trunk runs up beneath the 
edge of the anconeus, and anastomoses at the back of the 
elbow with the posterior branch of the superior profunda. 

Several other arteries are now seen which have been before 
described — viz., the radial recurrent (p. 416), the end of the 
anterior interosseous (p. 431), the posterior carpal arch (p. 429)' 
and a part of the radial itself (p. 429). 
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l%e posterior interosseous nerve, i, ia one of the terminal 
divisions of the muscnlo-spiral. Beginning in front of the 
onter condyle of the humerus^ the nerve enters the fibres of 
the supinator brevis, winds round the outer side of the 
radius^ and piercing the posterior part of the supinator^ comes 
into contact with the artery of the same name. After accom- 
panying the vessel for a short distance, the nerve dips beneath 
the extensor secundi intemodii pollicis, and pursuing its 
course downwards on the interosseous membrane in company 
with the termination of the anterior interosseous arteiji it 
passes beneath the annular ligament in the same compartment 
as the extensor communis digitorum and the extensor indicis. 

• 

At this point it has, in most instances, a considerable gangli- 

tarm enlargement, from which spring its terminal branches. 
Some of these pass at once to the carpal articulations; 

other very fine twigs run down in the interosseous spaces to 
supply the metacarpo-phalangeal joints. The posterior inter- 
osseous nerve usually supplies all the muscles at the back 
of the forearm, except the extensor carpi radialis longior, 
the anconeus, and the supinator longus. The nerve to the 
extensor carpi radialis brevior, may, however, be derived from 
the musculo-spiral, before its division, or from the radial. 
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Abdominal aorta, i 77 

rings, 188, 194 
Ti8oe^^ position o( 155-163 
„ frombsfaind, 335 
Abdactor indicis, 

minimi digiti (manus), 42 1 
„ „ (pedis), 359 

pollicis (manns), 4 19 
(pedis>,558 
Abscess, iliac, 173 

„ psoas, 173, «97 
Accessorias, 361 
Acromio<thoracic artery, 379 
Adductor brevis, 308 
longas, 301 
magnns, 308, 319 
pollicis (manus), 41 1 
„ (pedis), 362 
Alar thoracic artery, 379 
Anastomiea magna, 304 
Anastomosis about heel, 341 
Anastomotic artery (arm), 393, 399 
Anconeus, 435 
Angular artery, 74 
Ansa hypoglossi, 1 1 

Anterior annular ligament of ankle, 345 
carpal artery, 416, 423 
crural nenre, 183, 193, 305 
dental nerve, 89 
ethmoidal artery, 1 34 
interosseous „ 431 

„ nerve, 43a 

jugular vein, 6^ 39 
tibial artery, 352 
„ „ ligature of, 353 
„ nerve, 355 

ulnar recurrent artery, 433 
Aorta, abdominal, 177 

„ compression of, 178 
„ ligature of, 177 
arch of. 344 

descending thoracic, 246, 264 
Aperture, cartilage of, 103 
Aponeurosis pharyngeal, 1 35 
Arch of aorta, 344 
,, palmar, deep, 430 
„ ,, suoerfioial, 434 
„ planter, 363 
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Articular arteries of knee^ |5) 
Artery, abdominal aorta, 177 
aeromio- thoracic, 379 
alar thoracic, 379 
anastomotic (arm), 393, 399 
anastomotica magna, 304 
angular, 74 

anterior carpal, 416, 433 
interosseous, 431 
tibial, 353 

„ ligature of, 353 
uhiar rectcrrent, 433 
aorta, arch of, 344 
,f abdominal, 17^ 
,, thoracic, 346, 364 
articular, of knee, 333 
ascending cervical, 50 

,y pharyngeal, 78 
axillary, 377 

„ luature of; 37S 
basilar, 110 
brachial, 398, 411 

„ ligature of, ^^ 
of btib, 317 
central, of retma» 123 
ciliary, rt4 
cosliac axis, 16^ 
comes nervT phreniitl, 35b 
common carotid, 43 

», ligature of, 43 
iliale, J 79 
„ ligature oif, 18b 
coronary of heart^ 37^ 

„ of stomach, 167 
of corpus cavemosum, 317 
cremasteric, 193 
deep circumffex iliac^ 181 
epigastric; 195, 108 
external pudic, 187 
palmar arch, 430 
descending palatine, 108 

„ thoTacicaorta,346,364 
diaphragmatic, 178 
donial,offoot, 353, 364 

„ ligature of, 354 
penis; 317 
scapular, 386 
epigastric, deep, 1^5, 198 

„ superficial, 186, 393 
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Artery, ethmoidal, 134 

external caroUd, 8, 43, 73, 77 
circamflex, 310 
iliac, 180 
planUr, 363 
facial, 67, 73, 80 
femoral, 301 

„ ligature of, 304 
frontal, 133 
gluteal. 288 
hepatic, 168 
hjoid of lingnal, 74 
inferior dental, 81 

hsemorrhoidal, 116 
inferior labial, 74 
mesenteric, 168 
profunda, 399 
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infra-scapalar, 380 
innominate, 41, 147 

ligature of, 4 1 
intercostal, 148, 264 
internal carotid, 85, 1 16 

circumflex, 289, 310 
iliac, 228 

mammary, 18, 249 
maxillary, 80 
, plantar, 359 
interosseous, 431, 423 
lachrymal, 123 
le(t colic, 169 

common carotid, 247 
„ subclavian, 247, 264 
lingual, 79 
long thoracic, 379 
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„ masseteric, 8 1 



median, 431 

metacarpal, of ulnar, 423 

metatarsal, 354 

middle haemorrhoidal, 228 
meningeal, 81 
sacral, 179 

m.ylo-hyoid, 8f 

obliterated hypogastric, 228 

obturator, 228, 108 

.occipital, 5, 50, 66, 77 

oesophageal, 275 
„ ophthalmic, 123 
„ palatine, 141 

perforating, of thigh, 289, 311 

peroneal, 338 

„ ligature of, 339 

phrenic, inferior, 178 

popliteal, 333 

„ ligature of, 325 

posterior auricular, 67, 73 
» ti carpal, 423, 429 
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Artery, posterior interosseous, 443 

„ „ recurrent, 

443 
i> ti scapular, 19 

„ „ tibuil, 337 

I, It II ligature of, 338 

,, „ ulnar recurrent, 423 

Artery, profunda, 310 

pterygo* palatine, 108 

pubic, 181 

pudic, 207, 2 16, 288 

radial, 411,415. 429 
,, ligature of, 416, 430 

,, recuirent, 416 

radialis indicis, 430 

recurrent articuliu-, 352 

renal, 179 

sciatic, 288 

sigmoid, 169 

spermatic, 179 

spheno-palatine, 108 

splenic, 168 

stylo-mastoid, 135 

subclavian, 14, 50 

„ ligaiure of, 16 

subscaipular, 379 

superficial cervical, 19, 50 

circumflex iliac, 187 

epigastric, 186 

external pudic, 187 

palmar arch, 424 

perimeal, 216 

volar, 416 

superior hsmorrhoidal, 168 

intercostal, 20 

mesenteric, 16a 

profunda, 393 

thoracic, 379 

thyroid, 5, 45 

supra-orbital, 123 

supra-renal, 178 

supra-scapular, 18, 50, 3S8 

Biral, 333 

tarsal, 353 

temporal, 66 

thyroid axis, 18 

transverse cervical, 50 

,, facial, 67 

,, of perineeum, 217 

ulnar, 411, 421 

,, ligature of, 422 

vertebral, 16, 116 

vesical, 228 

Vidian, 108 

Ascending pharyngeal artery, 79 

AttoUens aurem, 64 

Attrahens aurem, 64 

Auriculo'temporal nerve, 69, 82 

Axilla, 367 

Axillary artery, 377 

„ vein, 380 
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AzygoB nwIsB, 139 
yeinSy 164 
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Baud, ilio- tibial, 176 
Basilar artery, 116 
„ sinus, 115 
Basilic vein, 380, 400 
BelIocq*8 sonnd, 99 
Biceps muscle (arm), 397 
„ (thigh), 315 
Bladder, connecbions of, 223 

part uncovered by peritoneum, 

210 
puncture of, 210 
Brachialis anticus, 403 
Brachial artery, 398, 411 

„ plexus, 53 
Bronchi, ttt EiTcUa^ p. xi 
Bulb of urethra, artery to, 317 
Bursa phazyngis, 97 
Bursas beneath deltoll, 384 
about knee, 335 
beneath gluteus maximus, 382 
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Canal, Hunter's, 302 
,, inguinal, 194 
Canalicnii lachry males, 105 
Capsalar vein, 1 83 
Capsule of knee joint, 327 
Caixliac dulness, 273 
„ plexus, 252 
,, yeins, 272 
Carotid, common, 8, 42 

common, left, 247 
external, 5, 9, 43, 73, 77 
internal, 85, 116 
Cartilage, cricoid, 107 
,, ofSantorini, 149 
,, of Wrisberg, 149 
Cartilages of larynx, moYements between, 

,, nose, 103 

Cartilago triticea, 149 

Catheter, Eustachian, 99 

Cavernous sinus, 114 

Cephalhsematoma, 71 

Cephalic vein, 53, 380, 400 

Cervical fascia, i 

plexus, 10 

„ posterior, 23 

Chorda tyrnpani, 90, in 

Chordss Willisii, 115 

Ciliary arteries, 124 

Circle of Willis, 116 

Circumflex iliao artery (deep), 181 

„ „ (superficial), 187 

„ nerve, 57, 381, 395 

Coccygeal nerve, 203, 291 

Coocygeus muscle, 232 

Cceliac axis, 167 

Coiio (left) artery, 169 
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Colic (middle) ,9 169 

,. (right) „ 163 
Coiotomy, 241 
Comes nervi phrenici, 250 
Common iliac artery, 1 79 

„ „ „ ligature of, 180 
,, „ Tein, 182 
Communicantes noni nerres, 1 1 
Complexus, 60 
CompresHor narium, lOi 
Conjoined tendon, 194 
Constrictor urethra muscle, 207 
Coraco-brachialis muscle, 403 
Cord, spermatic, 193 
Corniculum laryngis, 149 
Coronary arteries, 272 

artery of stomach, 167 
plexus, 253 
sinus, 272 
Corpus cavernosum, artery to, 2 1 7 

„ ,, nerve to, 217 

Corrugator cutis ani, 202 
Costo-coracoid membrane, 374 
Cowper's glands, 206 
Cranial nerves, position at which they 

pierce dura mater, 117 
Cremasteric artery, 193 
„ fascia, 195 

Cremaster ttiusde, 189, 192 
Crico<4iryt8Bnoideus lateralis, 151 
,, posticus, 151 

Cricoid cartilage, 107 
Crioo-thjroid muscle, 151 

,, ,, membrane, 148 
Crural ring, 192 
Crural sheath, 191 
Cut-throat, 47 

Deep cervical artery, 20 
crural arch, 1 72 
epigastric artery, 195, 198 
circumflex iliac artery, 181 
external pudic „ 187 
palmar arch, 430 
transverse perinsal muscle, 207 
Deglutition, act of, 140 
Deltoid, 384 
Depressor als nasi, loi 

,, of the epiglottis, 152 
Descendens noni nerve, 1 1 
Descending palatine artery, 108 
Diaphragm, 174 
Diaphragmatic artery, 178 
„ hernia, 175 

Digastric, 33 

Digital arteries (foot). 363, 364 
„ (hand), 424, 429 
nerves (foot), 360, 364 
„ (hand), 425, 426 
Dissection of abdominal cavity, 154, 160, 
165, 170 
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Disaoetion of abdomtnal Tiaoera from h^ 
hiiwl, 235 
anUe, 341, 34a 
anterior triangles, 39 
arm, back of, 391 

„ front of, 396, 403 
axilla, J67, 374 
braohial plexus, 53 
battock, 276, 2S2 
carotid, common, at seat of 
election for ligature, 95 
carotid, external, deep, 76, 

„ superficial, 
63, 70 
internal, 84 
dura mater, iia 
forearm and hand, back of, 

434» 440 
„ front of, 

406, ii2, 417, 427 

and nand, outer 

side, 433 

heart, 35.^, 356 

hernia region, 185, 187, 190, 

knee, 333, 336 

larynx, 141, 146 

leg, back of, 338, 331,335, 

340 
„ front of, 344, 357 
lumbar fascia, 338, 239, 

240 
MeckePs ganglion, 106 
neck, back of. 58, 59 

deep view of side of, 

13, 74 
Buperficiftl view of 

side of, T, 7 
front of, 38, 29 
nose, interior of, 96 

„ and cheek, 100 
orbit, 118, 119, 130 
otic ganglion, no 
pelvis, 309 
,, side view of, 213, 
314, 219, 323 
perineum. 200, 305, 208 
pharynx, back of, 129 
,, interior of, 137 
„ side of, 144, 146 
posterior triangle, 49 
pterjgo-maxillary region, 92, 

94 
sacml plexus, from behind, 

230 
shoulder, 382, 386 
sole of the foot, 356, 358, 

3<5o, 361, 365 
sterno-mastoid, i 
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Dissection of sfcemo-maiietd, x 

„ parts beneath, 7 
■abclaTian and deep cerrical 

arteries, 34 
submaxillary region, 35, 46 
temporal muscle, 70 
thigh, back of, 315, 3>9 

front of; 303,397,307 
upper aaa inner part, 

313 
„ onter part, 

376 

thorax, from behind, 358 

„ the front, 369, 

374 
hh side, 343 
right sidc^ 354 
tnidiea and larjnx, front uf, 

46 

Tertebral artery, 13 
Dorsal artery of foot, 353, 564 

„ ir ligature oi; 354 

p n penis, 317 

„ digital arteries (foot), 354 

(hand), 439 
nervet (foot), 355 
ir 0»and), 439 
vein of penis, 308 
scapular artery, 380 
Duct, thoracic, 7, 131, 363 
„ of Riviui, 77 
„ Stenson's, 63 
„ Wharton's, 36, 76 
Ductus arteriosus, 374 

„ ad nasum, 105, j iS 
Duodenum, 165 
Dura mater, 113 

Ejaculator urine muscle, 303 

Epigastric artery (deep), 195, 198 

„ (superficial), 186, 393 

Epiglottis, 107, 149 

Erector penis musde, 303 

Ethmoidal arteries, 134 

Eustachian catheter, 99 
tube, 97 

Excision of hip, 393 

Extensor breris digitorum, 349 

carpi radialis brevior, 437 
„ „ longior, 438 

„ ulnaris, 435 
communis digitorass, 436 
indicis, 443 
longus digitorum, 347 
minimi digiti, 436 
ossis metacarpi pollicis, 44 1 
primi intemudii „ 441 
proprius pollicis, 3^ 
secundi interaodii poUieis^ 44s 

External abdominal ring, i8S 
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Bxtenuil antedor tboreeie ter?«^ $6 
„ (teotid artery, 5, 9, 43, 73, 77 
^ cireamflex artery, 310 
«, ooCaneouB nerre (artt), 56^ 404 

2«i, «94 
iliao artery, 180 
„ „ (li«a*anof), 180 
„ vein, 181 
jugular vein, 6, 51, 53 
laryngeal nerve, 153 
oblique muscle, 188, 358 
plantar artery, 363 
„ nerre, 364 
popliteal nerve, 33 r, 354 
pterygoid muscle, 93 
saphenous nerve, 321, 330 
,, vein, 330 
Extravasation of urine, 201 
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Facial artery, 67, 73, 80 
„ nerve, 69, 75, 89, 136 
„ vein, 68 
,, f, common, 44 
Pais oerebelli, 113 
„ cerebri, 113 
Fascia, anal, 215,393 
of arm, 396 
axillary, 368 
of back of leg, 328 
eremasterie, 195 
cribriform, 18O 
deep cervical, i 
of front of leg, 345 
iliac, 171 

intercolumnar, 189 
lata of thigb, 190, 276 
lanboriun, 240 
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„ obturator, 220 
„ palmar, 406 
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pelvic, 119 

plantar, 356 
„ popliteal, 323 
,, psoas, 171 

,, of pyriformis and saenun, 220 
quadratus, 173 
recto- vesical, 221 
,, spermatic, 195 

superficial, of groin, 185 

,, perinseum, 200 

temporal, 71 
transversal is, 172, 193 
triangular, 189 
Peoioral artery, 302 

„ ligatare of, 304 
hernia, 196 
vein, 305 
Fifth nerve, 125 
Fistula in ano, 205 
Flexor brevis digitoram, 358 
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Flexor brevis, niiiiiiifidigiti(mtfn«s), 411 
>f «> u (pedis), 363 
„ p«llid8 (maaus), 430 
„ pollids (pedis), 363 
darpi radialis, 409 
„ nlnaris, 410 
longus digitoriim, 336, 360 
„ pollicis manus, 418 
„ „ (pedis), 3361 360 

pvefandnt digitorum, 418 
sablimis „ 413 

Fold, arytttno-epiglottideaD, 149 
,, glosso-epiglottidean, 14 1 
Foot, sole of, 356 
Foramen of Winslow, 167, 198 
Fossa, ischio-rectal, 204 
Fourth nerve, 135 
Frontal artery, 123 
ntrvoy 136 



It 
tl 
ft 
tl 
II 
II 
II 
>» 
II 
II 



It 



II 
II 

II 



It 

II 



Gall bladder, 156 

Ganglia, sympathethie, in abdomen, 1 76 

neck, 31, 23 
peWii, 334 
,y tkofax, 351 

Ganglion, Gasserian, 135 

inferior, of tagua^ 31 
lenticular, 137 
Meckel's, 109 
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lowercervieid of sympathetiv, 22 
middle „ ,, 33 

superior ,, „ 3f 

Gastrocnemiui, 319 
Gemelli, 386 

„ nerves to, 390 
G^io-hyoid muscle, 40 
Genio-hyo-glossus, 41 
Genito-crural nerve, 183, 189, 395 
Gland, axillary, 368 
Cowper's, 206 
of groin, 186 
lachrymal, 104 
of neek, 8 
parotid, 8, 62, 130 
of popliteal space, 334 
sublingual, 77 
idbmaxilhiry, 35, 7^ >30 
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GlanduIsB concatinattf, 8 
Glosso-pharyngeal, 90 
Gluteal artery, 288 

„ toperficial line of, 292 
nerve, inferior, 234 
„ „ saperior, 334 
Gluteuf maxiaras, 377, 201, 282 

„ stroetufi bneatb, 283 
iMdin^ 38a 
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Oluteui, mmimoB, 184 
lioitre, 37 

t, exophthalmic, 37 
"GraciliB, tee Errata^ p. xii 
"Ureal auricular nerve, 7, 10, 51, 68 

,, occipital nerre, 33, 51, 68 

,, omentam, 158 

„ sciatic nerre, 330 

„ M „ stretching of, 32a 

„ saperfictai petrosal nerve, 89 
Qroin, fascia of, 185 

,, lymphatic glands of, 186 
Gustatory nerve, 83 
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Hiemorrhage into orhit, 128 
'Hemorrhoidal artery, inferior, 216 

,, middle, 228 
„ superior, 168 
branch of fourth sacral 

nerve, 203, 233, 234 
nerve, inferior, 217 
Hamstrings, tenotomy of, 325 
Hearty 253, 256, 271 

,, position of, 273 
Hepatic artery, 168 
„ veins, 183 
Hernia, congenital, 196 

diaphragmatic, 175 
femoral, 196 
infantile, 196 
inguinal, 195 
Hip, excision of, 292 
Hunter's canal, 302 
Hyo-glosau8 muscle, 40, 47 
Hyoid bone, 46, 107 

branch of lingual artery, 74 

„ superior thyroid artery, 

44 
Hypoglossal nerre, 83 



Iliac, common, artery, 179 
,, external, ,, 180 
,, internal, ,, 228 
,, fascia, 171 
„ veins, 182 
Iliacns, 177 

Hio bypogsLstric nerve, 183, 193, 239, 280 
„ inguinal „ 183, 193, 395 

,, tibial band, 276 
Infantile hernia, 196 
Inferior constrictor of pharynx, 132 
dental artery, 81 
„ nerve, 82 
gluteal „ 234 
,, hnmorrhoidal artery, 216 
„ nerve, 217 

laryngeal nerve, 153, 251 
longitudinal sinus, 114 
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Inferior maxillary nerve, 82 

mesenteric artery, 168 

„ Tein, 169, 431, 423 

oblique mnacle of eye, 122. 
oblique muscle of head, 6 1 • 
petrosal sinus, 115 
profunda artery, 399 
pudendal nerve, 203, 318 
rectus of eye, 121 
thyroid artery, 18 
Infra-orbital artery, 81 
„ nerve, 75 

Infra- spinatus, 387 
Infra-trochlear neiTe, 126 
Inguinal canal, 194 
„ hernia, 195 
Innominate artery, 41, 247 
„ Tein, left, 45 
„ „ right, 254 

Intercostal arteries, 248, 164 
„ nerves, 239 
„ „ lateral branches, 371 

Intercosto-humeral nerve, 373, 401 
Internal abdominal ring, 194 

annular ligament of ankle, 379 
anterior thoracic nerve, 56 
carotid artery, 85, 1 16 
circnmflex artery, 289, 311 
cutaneous nerve of arm, 56, 401 
„ thigh, 295 
branch of museolo- 
spiral nerve, 394, AOi 
iliac artery, 228 
jugular vein, 45, 88 
lateral ligament of jaw, 94 
mammary artery, 118, 249 
maxillaiy ,, 80, 94 
oblique muscle of abdomen, 192, 

plantar artery, 359 
„ nerve, 360 
popliteal nerve, 321 
pterygoid muscle, 93, 1 1 1 
pudic ne»ve, 207, 217, 235, 290 
rectus of eye, 1 2 1 
saphenous nerve, 295, 306 
„ vein. 187, 293 

Interosseous artery, 423, 431 

,, anterior, 431 
„ posterior, 443 
arteries of foot, 364 
„ hand, 430 
muscles of foot, 365 

,, hand, 428 
nerve, anterior, 431 
„ posterior, 443 
Intestine, small, x>osition of, 161 
Ischio-rectal abscess, 205 

,, fossa, 204 
Isthmus of thyroid, 36 
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Jacobson's nerve, 90 
Jaw, external lateral ligament of, 72 
Jaw, internal „ ,, 94 

Jagalar vein, anterior, 6, 19 

external, 6, 51, 53 
internal, 45, 88 
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Kidney, 167, 236 

Knee, bursse aboat, 335 
capsule of, 327 
inner side of, 326 
outer side of, 326 
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Labial artery, inferior, 74 
Lachrymal apparatus, J04 
artery, 123 
duct, 105 
gland, 104 
nerve, 126 
sac, 105 
Laryngeal arteries, 152 

nerve, external, 21, 153 
„ inferior, 153, 251 
„ superior, 21, 153 
Laryngotomy, 39 
Larynx, articulations of, 148 
cartilages of, 147 
closure of, 152 
interior of, 149 
mucous membrane of, 150 
muscles of, 150, 151 
nerves of, 153 
„ ventricle of, 149 
Last dorsal nerve, 183, 280 
Lateral cartilage of nose, 103 

„ cutaneous nerves of thorax, 372 
,, sinus, 114 
Latissimus dorsi muscle, 371, 238 
Lenticular ganglion, 127 
Levator anguli oris, 64, 10 1 
,, scapulae, 50 
ani, 215, 208, 314 
,, nerve to, 234 
labii superioris, 10 1 

,, ,, alsequenasi, loi 

menti, 6^^ 146 
palati muscle, 138, 145 
palpebne superioris, 122 
prostata?, 215, 208 
Ligament, anterior annular, of ankle, 345 
external annular,of ankle, 346 
„ lateral, of jaw, 72 
„ Gimbemat's, 188 
„ internal annular,of ankle, 329 
„ „ lateral, of jaw, 94 

„ Poupart's, 188 

palpebral, 103 
stylo-hyoid, 39 
stylo-maxillary, 1 
suspensory, of penis, 173 
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Ligament, triangular, of urethra, 206, 221 
Ligamenta longa, 414 
,, brevia, 414 
Ligaments, annular, of wrist, 434 
Ligamentum arcuatum externum, 172, 

'75 
internum, 171, 

174 
latum pulmonis, 260 

patellae, 301 

Ligature of abdominal aorta, 177 

anterior tibial artery, 353 

axillary „ 378 

brachial „ 399 

carotid, internal ,, 87 

„ common,, 43,95 

„ iliac ,, 180 

external ,, ,, 180 

dorsal artery of foot, 354 

,, femoral artery, 304 

„ innonjinate artery, 41 

„ lingual „ 79 

„ peroneal „ 339 

popliteal ,, 325 

posterior tibial artery, 338 

radial artery, 416, 430 

subclavian artery, third part, 

16 

ulnar artery, 422 

Lingual artery, 79 

„ „ ligature of, 79 

. If vein, 45 

Lithotomy, Celsian, or "cutting on the 

gripe," 227 

„ latei-al, 211 

Liver, position of, 155 

Long thoracic artery, 379 

Lumbar arteries, 237 

„ oolotomy, 241 

fascia, 240 

nerves, 280 

plexus, 183 

veins, 265 

Lum bo-sacral nerve, 233 

Lumbricales of foot, 360 

„ hand, 419 

Lungs, limits of, 269 

Lymphatics of axilla, 368 

groin, 297 

neck, 8 

popliteal space, 324 
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thorax, 262 



Malleolar arteries, 352 
Masseter muscle, 65, 72 
Masseteric artery, 81 
„ nerve, 82 
Mastoid process, 1 3 
Meatuses of nose, 98 
Meckel's ganglion, 109 
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ifedini vtoiy, 431 

bMilioYeiDy 400, 411 
cephalic ytin, 400, 411 
Barren 56, 401, 415 
Tein, 411 
MedUstina, 459 
MediMliDal abicess, 163 
„ tamoan, 263 

Kemteiae^ eofltf^caraooM^ 374 
„ crloo-thyToid, 148 

„ thyro-byoid, 46, r48 

KetobrMow part of urethns 315 
Mesentery, 161 
KeaoceloD, transyene, 160 
Metacarpal braoeh of olnar artery, 423 
Metatarsal arteiy, 354 
Middle constrictor of pharynx, 133 
n hemorrhordal artery, 228 
„ meoingeal artex7, 81 
aaefal artery, 179 
MorphiM) 70 
Mnscle, abdactor indicia, 448 

mioUai digiti (manns), 

421 
„ „ (pedis), 

359 
poUida (manas), 419 

„ (pedis), 358 

aoceiflorios, 361 

adductor brevis, 308 

„ kmgna, 302 

magnuB, 308, 319 

I, pollicia (man as), 421 

„ „ (pedis), 362 

anconeus, 435 

arytnnoideus, 151. 

arytsBno-epiglottideoa, 152 

attoUens auren, 64 

attrahens „ 64 

asygos UTuis, 139 

biceps (arm), 397 

» (thigh), 315 

braobialis anticus, 403 

buccinator, 72 

coccygeas, 232 

complexna, 60 

compressor nariam, lot 

constrictors of pharynx, 131, 145 

constrictor arethm, 207 

eoraco-bradiialis, 403 

„ ' eormgator cutis ani, 202 

,, soperetlii, 102 

cremaster, 189, 192 

crlco-aryt£ineideu6 lateralis, 151 

„ poatieus, 151 

,, thyroid, 150 

deep traDSvene (perinsum), 207 

deltoid, 384 

depressor alis nasi, lOf 

„ afepigletfeii^fSS 
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Maade, diaphragm, 174 
^ digaa4rie,33 
„ cjaculator nrina, 20» 
„ erector penia, 902 
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exteoBor breria digitorum, 349 
ft. cttpi nidialia broTior, 

437 
n ff longidf, 

4d8 
„ dlBana, 435 
oomBmaii ctifitomm, 

436 

indicia, 442 
longaa digitorvm, 347 
minimi digiti, 436 
oisis metaearpi pollicia, 

441 
primi inttfnodii pollicis, 

441 
prcprioapoUiciB, 348 

•ecnadi inteAodii pol« 

lieia, 442 

external oblique (abdomen), 188, 

338 

>* pterygoid, 93 

„ flexor breria digitorum, 358 

„ miidmi digiti (ma- 

]l1i8),4«I 

^ minimi digiti (pe- 
dis), 363 
f, poUieiaCmanus), 420 
„ „ (pedis), 363 
carpi ndialia, 409 
„ „ ulnaris, 410 
„ loagusdigitorura, 336, 3^ 
,,, „ pelliois(manus),4i8 
„ „ (pedis), 336, 

360 
proiFttcidttS digitonm, 418 
sublimis ,, 413 

gastrocneouus, 329 
gemellus superior, 2S6 

„ inferior, 286 
genio-hyo glosstts, 41 

„ hyoid, 40 
gluteus maximus, 277^ 201, 282 
^ medius, 283 
,, minimus, 284 
gracilis, see Srraia^ zii 
„ hyo^losws, 40, 47 
„ iliaeus, 177 

infraapinaiss, 387 

internal obliqae (abdomen), 192, 

«39 
„ pterygoid, 03, 1 1 1 

interossei of foot, 365 

,, hand, 428 

latissimos dorai, 371, 23S 

IcTator aagoli eria, 64, loi 
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Muscle, lemtor ani, 115, 108, 514 

labii saperionSy 101 
Iftbii snperiorifl^ alseqae 

nasi, loi 
menti, 65, 146 
palati, 138, 145 
palpebrsd saperioriB, 122 
profltatsB, 215, 208 
lambricales, of foot, 360 

,, hand, 419 

masBeter, 65, 7a 
mylo-hyoid, 33 
obliquTis inferior (capitis), 61 
,f auperior „ 60 
,, inferior (oculi), 122 
,, superior „ 122 
obtarator ezternus, 287 

„ interuuB, 233, 285 
occi pi to* frontalis, 63 
omo-hyoid, 32 
opponens minimi dfgiti, 43 1 

„ poliicis, 420 
orbicularis oris, 145 

„ palpebrarum, 64, 1 00 

palato-glosaus, 139 
palato-pharyngeus, 137 
palmaris brevis, 408 
„ longus, 410 
pectineus, 301 
pectoralis major, 369 
„ minor, 375 
peroneus brevis, 350 

longus, 349, 366 
terlius, 348 
plantaris, 333 
platysma myoides, 3 
popliteus, 335 
pronator qoadratus, 42 7 
„ i^ii teres, 413 
psoas magnas, 176 
„ parvus, 177 
pyramidalis nasi, loi 
pyriformis, 284 
quadratus femoris, 287 

„ lumborum, 240, 172 
rectus capitis lateralis, 24 

posticus major, 61 
,, minor, ^61 
extemus (ocnli), 13 1 
femons, 298 
inferior (oculi), 121 
internus „ 121 
superior „ lai 
rhomboideus major,' 386 
„ minor, 386 

risorius, 64 

salpingo-pharyngeus, 138 
sartorius, 298 
semimembranosus, 317 
semispinalis ooUi, 37 
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MnselQ, s^mitandinofus, 3r6 

„ sen:atu8 magno4, 37, ^ 375 

„ soleus, 331 

„ sphincter aoi extemus, 20 1 

f, „ „ internus, 30 1 

„ splenius capitis, 14,58 

„ „ colli, 58 

„ stemo-hyoid, 31 

ff „ mastoid^ 3 

„ „ thyroid, 31 

,, stylo-glossus, 134 

,, „ hyoid, 26, 134 

M „ hyoideus alter, 36 

,, „ pharyngeus, 134, 138 

ft subomreus, 301 

,, subscapularis, 376 

ft superficial transverse (perinseum) 

202 

ff supinator brevis, 440 

tt ,1 longus, 408 

„ supra-spinatus, 387 

„ temporal, 73 

ft t.nsor palati, 138, 145 

y, „ yaginsB femoris, 378 

ft teres major, 388 

„ „ minor, 387 

,» thyro-arytsBuoideus, 151 

,, thyro-hyoid, 32 

,, tibialis auticus, 346 

,, „ posticus, 340, 366 

,, trachelo-mastoid, 60 

„ transvertalis abdominis, 194,239 

,, „ cerricis, 60 

ft tf P«<lWf 36a 

„ transverse, ofperlnffiam,superti- 

cial, 202 
ft tt }t deep, 

207 
„ trapezius, 383 
,, triceps, 392 
„ „ extensor cruris 398 

„ vastus externus, 299 
„ „ internus, 300 

„ zygomatic!, 64 
Musculo-cutaneous nerve (of arm), 56,404 

f> >» (ofJeg), 355 

Musculo-spiral nerve, ^7, 38 1, 393 
Mylo-hyoid artery, 81 
„ muscle, 33 
„ nerve, 75 

Nares, posterior, 99, 137 
Nasal cartilages, 103 

duct, 1 05- 1 18 

fossae, 97 

nerve, 126 

polypi, 98 
Naso- palatine nerve, 109 
Naso-pbaryngeal polypi, 99 
Neck, lymphntic^lMdi 9^ S 
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Neire, acromial, of cervical plexus, 372 
anterior crural, 183, 193, 305 
dental, 89 
interosseoas, 432 
thoracic, 56 
tibial, 355 
Arnold's, 90 
,, auditory, 117 
,, aariculo-teniporal, 69, 8a 
,, at back of hand, 439 
„ brachial plexna, 53 
„ buccal, 82 
„ cardiac, 22 

„ plcxuB, 251 
cervical, anteriorprimary divisions. 
10, 22, 53 
„ posterior primary divisions, 

chorda tympani, 90, 1 1 1 
circumflex, 57, 38'. 395 
clavicular, of cervical plexus, 372 
coccygeal, 203, 291 
communicantes noni, 1 1 
coronary plexus, 253 
„ to corpus cavernosum, 218 
,, cranial, 117 

cutaneoufi, of front of fore arm, 4 1 2 

nasal, 126 

deep branch of ulnar, 432 

„ temporal, 81 
dental anterior, 89 
„ inferior, 82 
„ posterior, 89 
descendens noni, 1 1, 84 
dcbcendlng branches of cervical 
plexus, 372 
,, palatine, 109 

to digastric, 137 
digital, of foot, 360, 364 

,, hand, 425, 426 
dorsal, posterior divisions, 385 
,, of penis, 217 
,, of ulnar, 426, 439 
external anterior thoracic, 56 
cutaneous (arm). 56 

of thigh, 183, 
281, 294 
„ laryngeal, 153 
„ plantar, 364 
„ popliteal, 32 1 » 354 
„ saphenous, 321, 330 
facial, 69, 75, 89, 136 
fibular communicating, 330 
fifth cranial, 125 
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,, frontal, 126 

,, geni to- crural, 183, 189 
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crural branch, 295 
glosso-pharyuReal, 90 
great auricular, 7, 10, 51, 68 
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„ laryngeal, 153, 251 
„ maxillary, 82 



Nerve, great occipital, 23, 51, 68 

„ sciatic, 320 ; stretching, 322 
„ superficial petrosal, 89 
gustatory, 83 

,, hflBmorrhoidal, of fourth sacral, 

«o3, 233, 234 

,, „ inferior, 217 

11 hypoglossal, 83 

„ iUo- hypogastric, 183, 193, 239,28a 

„ ilio-inguinal, 183, 193, 295 

,, inferior pudendal, 203 

, , to inferior gemellus and qoadratns, 
290 

„ inferior gluteal, 234 

„ „ bsmorrhoidal, 217 

tt 

tt 

., „ pudendal, 203, 318 

„ infraorbital, 75 

,, infratrochiear, 126 

,, intercostal, 239 
,, „ lateral branches, 372 

„ intercosto-humeral, 373, 40 1 

,, internal anterior thoracic, 56 
„ „ cutaneous, of arm, 56, 401 

,, „ „ musculo spiral 

394, 401. 
„ „ plantar, 360 

„ „ cutaneous, of thigh, 295 

„ „ popliteal, 321 

„ pu<lic,207, 217, 235, 290 
,, „ saphenous, 295, 306 

,, interosseous anterior, 432 
„ „ posterior, 434 

,, Jacobson*s, 90 

,, lachrymal, 126 

,, last dorsa), 183, 280 

,, to levator ani, 234 

,, lumbar, 280 

,, lumbo-sacral, 233 

,, masseteric, 82 

,, median, 56, 402, 425 

,, middle cutaneous, of thigh, 295 

, , m usculo-cutaneous, of arm , 5 6, 404 

11 icg, 355 

musculo-spiral, 57, 381, 393 

mylo-hycid, 75 

nasal, 126 
,, obturator, 312 
,, to obturator intern us, 234, 290 



occipital, great, 23, 51, 68 

small, 7, 10, 51, 59» ^8 
olfactory, 97 
ophthalmic, 125 
optic, 124 
orbital, 89 
palpebral, 75, 89 
patellar plexus, 296 
periuspal, 217 
peroneal, 321, 354 
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Kerre, pharyngeal plexos, 136 

pharyngeal, of yagos, 1 36 
phrenic, 11, 55, 250 
pneumogastrio, 136, ^50, 255 
popliu-al, 32 1 
to popliteus, 339 
pofiterior auricular, 68 
cenrical, 13 
deutal, 89 
interosseous, 443 
primary divisions of sa- 
cral, 290 
thoracic, 55 
tibial, 339 
pudic, internal, 207, 217, 235, 290 
to pyriformis, 234 
radial, 417 
recurrent articular, 355 

„ laryngeal, 153,251 
to rhomboids, sr, 55 
sacral, 203, 280, 290 

„ plexus, 233 
sixth, 117, r25 

small occipital, 7, 10, 51, 59, 68 
„ sciatic, 234, 280, 318 
„ superBciai petrosal, 1 1 1 
apheno- palatine, 109 
spinal accessory, 10, 21, 51, 91 
splanchnic, 352 
sternal, of cervical plexus, 372 
to siylo-hyoid, 137 
to subclavius, 51* 55 
,, subcutaneus roalse, 102 
submaxillary ganglion, 83 
suboccipital, 23 
subscapular, 57. 381 
superficial cervical, 7, 10, 51 

„ perioieal, 218 
to superior gemellus, 290 
superior gluteal, 234, 290 
„ laryngeal, ir, 21, 153 
„ maxillary, 89, 109 
suprascapular, 51, 55 
supra orbital, 69 
supra trochlear, 69 
sympathetic, in abdomen, 176 
in neck, 2 1 
in pelvis, 234 
in thorax, 25 1 
temporo-malar, 69 
to tensor palati, 1 1 1 
„ tympani, 1 1 1 
„ to teres minor, 395 
,, third cranial, 125 
,, to thyro-hyoid, 84 
,, tympanic, 90 
ulnar, 56. 402 
visceral branches of sacral plexus, 

„ Vidian, 89 
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Nerve, of Wrisberg, 56, 373, 40 1 
Neuralgia, 70 
Nose, cartilages of, 103 
,, meatuses of, 98 
„ polypi of, 98 
Nutrient arteries of radius and ulna, 431 
artery of femur, 312 
fibula, 338 
humerus, 398 
tibia, 337 
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Oblique, external, j88, 238 
„ internal, 192, 239 
Obliquus inferior capitis, 6 1 
superior „ 60 
inferior oculi, 122 
superior „ 122 
Obliterated hypogastric artery, 228 
Obturator artery, 198, 22S 

extemus muscle, 287 

fascia, 220 

intemus muscle, 232, 285 

,, nerve to, 234, 290 
nerve, 312 
Occipital artery, 5, 50, 66, 77 

nerve, great, 23, 51, 68 

„ small, 7, 10,51, 59, 68 
sinus, 114 
Occipito-frontalis, 6^ 
CEsophagus, 13 
(Esophagotoroy, 13 
Oesophageal arteries, 275 
Olfactory nerve, 97 
Omentum, great, 158 
Omo-hyoid, 32 
Ophthalmic artery, 123 
„ nerve, 125 

Opponens minimi di^'iti, 42 1 

„ poUicis, 420 
Optic nerve, 124 
Orbicularis oris, 145 

„ pal)tebrarnm, 64, 100 

Orbital nerve, 89 
Otic ganglion, 1 1 1 

Palate, arteries of, 14 r 

„ paralysis of, 143 
Palato-glossus, 139 

,, pharyngeus muscle, 137 
Palmar arch, deep, 430 

„ superficial, 424 
faacia, 406 
Palmaris brevis muscle, 408 
„ lougua „ 410 
Palpebral ligament, 103 
„ nerves, 75, 89 
Pancreas, 166 
Papillae of tongue, 141 
Paracentesis thoracis, 268 
Parotid gland, 8, 62, 130 
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Parotid, tnmoiiri a£ 6j 
Patellar plexus, 390 
Peeiineas, 301 
PectoraliB major, 369 
„ minor, 375 
PelTic iSMcia, 2 1^ 
PeniB, donal Tein of, 308, 129 

,, tnspenaory ligament of, 173 
Perforating artenat of foot, 364 
It M hand, 430 

, , branches of profunda, 3 1 r , 289 
Pericardium, 367, 271 
Pericranium, 71 
Perinoal nerve, 317 

„ „ auperficia], ai8 

Perinaum, 204 

„ superficial fascia of, aoo 
Peritoneum (small sac of), 166 
Peroneal artery, 338 

„ anterior, 338 
„ ligature of, 339 
communicating nenre, 330 
nerve, 321, 354 
Peroneus brevis, 350 
„ longus, 349, 366 
„ tertius, 348 
Petrosal nerves, 89 
Pharyngeal aponeurosis, 135 

ascending, artery, 78 
bursa, 97 
„ plexus, 136 
Pharynx, constrictors of, 131, 145 
Phrenic nerve, 11, 55, 350 

,, vein, 183 
Plantar artery, external, 363 
,, internal, 359 
fascia, 356 
nerve, external, 364 
,, internal, 3C0 
Plantaris, 332 
Platysma myoides, 3 
Pleura, 40, 259, 267 

,, reaches below twelfth rib, 236 
Plexus, brachial, 53 
cardiac, 252 
cervical, 10, 22, 53 
patellar, 296 
pharyngeal, 136 
posterior cervical, 23 
sacral, 233 
PluKging the nares, 99 
Pneumogastric nerve, 136, 250, 255 
Polypi, nasal, 98 

,, naso- pharyngeal, 99 
Popliteus, 335 
Popliteal artery, 333 

,, ligature of, 325 
fascia, 323 
nerves, 321 
space, 324 
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Popliteal spMf, gl«s4i ia^ IH 

Popliteal vein, 3^ 

Portal vein, 183 

Posterior annular ligament, 434 

auricular artery, 5, 67, 73 

,, nerve, 68 
carpal arteries, 423, 419 
cervical plexus, 23 
circumflex artory, 380, 393 
dental artery, 81 
,, nerve, 89 
ethmoidal artery, 1 24 
interosseous artery, 443 
nerve, 443 
recurrent arteiy, 



tt 
•> 
*> 
t* 
t> 
** 
>> 
tt 
»» 
tt 
tt 



tt 
*t 
tt 
n 
»» 
»* 
tt 



tt 

tt 

443 
scapular artery, 19 

thoracic nerve, 55 

tibial artery, 337 

„ „ ligature of, 338 

tibial nerve, 339 

triangle, 49 

,, ulnar recurrent artery, 423 

Poupart's ligament, 188 

Profunda arteries of arm, 393, 399 

,, cervicis artery, 20 

,, artery of thigh, 310 

Pronator quadratus, 427 

„ radii teres^ 413 

Prostate, 224 

Prostatic plexus of veins, 229 

Psoas abscess, 173, 297 

fascia, 171 

mngnos, 176 

„ parvus, 177 

Pterygoid muscles, 93, in 

,, plexus of veins, 94 

Pterygo-pajatine artery, 108 

Pudendal nerve, inferior, 203, 318 

Pudic artery, 207, 216, 288 

,, arteries, external, 187 

„ nerve, 207, 217, 235, 29P 

PuDcta lachrymalia, 104 

Pjramidalis nuai muscle, loi 

Pyriformis, 284 

£u(cia of, 220 ^ 

nerve to, 234 

Quadratus, fascia, 172 

femoris muscle, 287 
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nerve to, 290 
lumborun?, 240, 172 



Radial artery, 415, 411, 439 

,, nerve, 417 

,, recurrent artery, 416 

„ vein, 411 
Runine artery, 79 
Receptaculum chyli, 264 
Rectal bougie, 209 
Eecto-vesical fascia^ 221 
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Fesieal poach, sio 

canres of, 109 
I capitis latermlis, 24 
„ potticoB major, 61 
I* „ minor, 61 

femoris, 398 
"ent articular arterjr, 351 
„ nerve, 355 
posterior interosseoas artery, 

ndial, artery, 416 

ulnar, arteries, 423 
artery, 179 
vein, 182 
K>ideus major, 386 
„ minor, 386 

x)ids, nerve to, 51, 55 
^lottidis, 150 
ibdominal external, 188 
,, internal, 194 
IS, 64 
re, tee Hernia 

islaryngis, 149 
artery, middle, 179 
nerves, 403, 380 

,, posterior primary divi- 
sions of, 290 
plexus, 233 

^pluiryngens muscle, 138 
ons nerve, external, 33 r, 330 
,, internal, 295, 306 
opening, 19 1 
vein, external, 330 
„ internal, 187, 193 
as, 298 

tr artery, posterior, 19 
s triangle, 296 
srtery, 288, 314 
nerve, greAt, 320 
„ small, 234 
inalis colli, 27 
(mbranosus muscle, 317 
idinosus muscle, 316 
, cartilage of, 103 
cmrale, 191 
nasi, 96 
1 magnus, 27, 53, 375 
crural, 191 
of flexors of fingers, 414 

toea, 357 
prostatic, 2 
of rectum, 222 
I artery, 169 
of dura mater, 113, 114 
erve, 127 

(why so commonly paralysed,) 
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ceipital nerve, 7, 10, 51, 59, 68 

)dleb's atlas. 
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dmall eeiatic nerve, 234, 280, 3r8 
Sole of foot, 356 
Soleoa, 331 
Space, popliteal, 324 
Spermatic artery, 178 
cord, 193 
fiweia, 195 
vein, 182 
Spkeno-palatine artery, 108 
„ „ ganglion, 109 

„ „ nerve, 109 

Sphincter ani extemus, 201 
„ „ internus, 201 
Spinal accessory nerve, to, 21, 51, 91 
Splanchnic nerves, 252 
Splenic artery, 168 

„ vein, 163 
Splenins capitis, 14, 58 

„ colli, 58 
Stenson's duct, 62 
Stemo-hyoid, 31 
„ mastoid, 3 
„ thyroid, 31 
Sternum, trephining 0^ 263 
Stoouuih, 157 
Straight sinus, 114 
Syloid process, no, 134 
Stylo-glossns muscle, 134 
hjroid muscle, 26, 134 
hyoideus alter, 26 
hyoid ligament, 39 
mastoid artery, 136 
maxillary ligament, 2 
pharyngeus muscle, 134, 138 
Subclavian artery, I4 

„ „ left, 247 

„ vein, 20 
Subclavins, nerve to, 51, 55 
Subcrureus muscle, 301 
Subcutaneus malse nerve, 101 
Sublingual artery, 79 
„ gland, 77 
Submaxillary ganglion, 83 

gland, 35, 76, 130 
Submental artery, 34 
Suboccipitil nerve, 22 
Subecapularis, 376 
Subscapular artery, 379 

„ nerve, 57, 381 

Superficial cervical artery, 9, 50 

„ nerve, 7, 10, 51 
cirouinfldx iliac artery, 187 
epigastric artery, 186 
external pudio artery* 187 
fascia of groin, 185 

,, perinieum, 200 
pennssal artery, 217 

„ vein, 218 
palmar arch, 424 
volar artery, 416 
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Saperior oonstrietor of pharynx, 132 
glateal neire, 234, ago 
intercoetal artery, 20 
„ ▼ein, 250 
laryngeal nenre, 11, 11, 153 
longitadiual sinus, 113 
maxillary nerve, 89, 109 
meaenterio artery, 162 

„ i&n, 163 
petroial nenre, 1 14 
profunda artery, 393 
rectos of eye, 121 
thoracic artery, 379 
thyroid „ 5, 43 
vena cava, 255 
Supinator brevis, 440 
,, longos, 408 
Suppuration in scalp, 64 
Supraorbital artery, 123 

,, nerve, 69 

Suprarenal artery, 1 78 
Supraticapnlar artery, 18, 50, 388 

„ nerve, 51,55 

Suprabpinatns muscle, 387 
Sural arteries, 333 
Suspenswy ligament of penis, 173 
8yme*s amputation, 343 
Sympathetic, in abdomen, 176 

inferior cervical ganglion, 2 2 
middle ,, „ 22 

superior „ ..21 

in pelvis, 234 
in thorax, 25 1 
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Talipes varus, 340 
Tarsal artery, 353 
Temporal artery, 66 

arteries, deep, 81 
fascia, 71 
muscle, 72 
nerves, deep, 81 
Temporo-&cial nerve, 69 
,, malar ,, 69 
Tendo Achillis, 332 

„ oculi, 105 
Tendou, conjoined, 194 
Tenotomy of hamstrings, 325 

of teiKlo AchilUs, 332 
of tibialis anticus, 347 
of ,, posticu?, 341 
Tensur palati, 138, 145 

,, nerve to^ 125 
tympani, „ u i 
vaginse femoris, 278 
Tentorium oerebcUi, 1 1 3 
Teres major, 388 
„ minor, 387 
M ,, nerve to, 395 
Thebesius, foramina of, 272 
Third nerve, 125 
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Thoracic artery, alar, 379 

„ superior, 379 
duct, 7, 131, 263 
nerve, posterior, 55 
nerves, anterior, 56 
Thorax, lymphatic glands 0^ 262 

„ sympathetic in, 251 
Thyro-arytsBnoid musde, 151 
hyoid membrane^ 46, 148 
„ muscle, 32 
,, nerve to, 84 
Thyroid artery, inferior, 18 

„ superior, 5, 43 
axis, 18 
body, 36 

„ removal of, 37 
cartilage, 147 
veins, inferior, 45 
„ middle, 45 
„ superior, 46 
Tibial artery, anterior, 352 
„ posterior, 337 
nerve, anterior, 355 
„ posterior, 339 
Tibialis anticus, 346 

„ tenotomy of, 347 
posticus, 340, 366 

„ tenotomy of^ 341 
Tongue, mucous membrane of, 141 
Tonsils, 142 
Torcular Herophili, 1 1 3 
Torticollis, 5 
Trachea, 268 

Trachelo-mastoid muscle, 60 
Tracheotomy, 38 
Transverfialis &scia, 172, 193 

,, muscle of abdomen, 194, 

Transverse artery of perinaeum, 217 
cervical artery, 50 
facial artery, 67 
muscle of perimeum, deep, 20; 

superficial 
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smos, 115 
Transversus pedis muscle, 362 
Trapezius, 383 
Trephining, 115 

,, of sternum, 263 

Triangle of neck, anterior, 30 
,, posterior, 49 
Scarpa's, 296 
Triangular ligament of urethra, 206, 22 
Triceps of arm, 392 

„ extensor cruris, 298 
Tumours, mediastinal, 262 

,, of parotid, 63 

Turbinate bones, 97 
Tympanic nerve, 90 
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3^r artery, 431, 411 
Denre, 56, 402 
Tein, 411 
414 

179 
thra, canre of, 3I3 

membranous part of, 135 
passage of instruments into, ^ 1 2 
rapture 0^ 101 
* 'V' ula, 107 

^^>gii8, iee Fneumogastric 

,, inferior ganglion of, n 
^9M deferens, 180, 22$ 
V'astas externus, 399 

„ internus, 300 
Venesection, 400 
Ventricle of larjnx, 149 
Vein, aiit4»rior jugular, 6, 29 

„ arch on dorsum of foot, 35 1 

„ axillary, ^80 

„ azygos, 264 

,, at back of band, 439 

„ basilic, 380, 400 

„ brachial, 400 

„ capsular, 183 

y, cardiac, 272 

,, cava, inferior, 182 

„ „ superior, 255 

,, cephalic, 53, 380, 400 

,, circumflex iliac, deep, 181 

,, „ ,, superficial, 187 

,, common facinl, 44 

„ „ iliac, 182 

,, coronary sinus, 272 

,, deep circumflex iliac, 18 1 

,, „ epigastric, 182 

,, dorsal, of penis, 208, 229 

,, epigastric, deep, 182 

,, ,, superficial, 187 

,, external iliac, iSi 

>> »> JagttLir, 6, 51, 53 

,, „ pu.lic, 187 

„ „ saphenous, 330 

, , facial, 68 

„ „ common, 44 

„ femoral, 305 

,, of Galen, 114 

„ hepatic, 183 

„ iiiac, 182 

,, inferior cava, 182 

,, „ mesenteric, 169 

„ innominate, 45f «54 

„ internal jugular, 45, 88 

„ „ maxillary, 80, 94 

„ „ sapbenous, 187, 293 

,, jugular, anterior, 6, 29 



Vein, jugular, external, 6, 51, 53 

„ „ internal, 45, 88 

„ lingual, 45 

,, lumbar, 365 

„ maxfllary, internal, 80, 94 

„ median, 411 

„ mesenteric superior, 162 

,, median basilic, 400^ 411 

„ „ eephalio, 400, 4 1 1 

,, middle thyroid, 45 

„ phrenic, 183 

„ popliteal, 334 

„ portal, 183 

„ prostatic plexus, 229 

„ pterygoid „ 94 

,, pudic, external, 187 

„ „ internal, 207 

„ profunda, of thigh, 305 

„ radial, 411 

,, renal, 182 

„ saphenous external, 330 

„ „ internal, 187, 293 

,, spermatic, 182 

„ splenic, 163 

,, subclavian, 20 

„ superficial epigastric, 187 

,, superior cava, 355 

intercostal, 250 
mesenteric, 162 
thyroid, 45 

,, supra-renal, 183 

,, temporal, 6 

thyroid, inferior, 45 
„ middle, 45 
„ superior, 45 

„ ulnar, 411 

,, Tertebral, 21 

„ vesical, 329 
Vertebral artery, 16, 116 

„ vein, 21 
Vesical arteries, 228 
VesiculflB seminales, 226 
Vidian artery, ro8 

,, nerve, 89 
Viscera^ abdominal, from behind, 235 

„ ,, position of, 155, 162 

Visceral branches of sacral plexus,23 2,234 
Vocal cords, false, 149 

„ true. 148, 149 
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Wharton's duct, 36, 76, 
Willis, circle of, 116 
Wrisberg, cartilages of, 149 

„ nerve of, 56, 373, 401 
Wry-neck, 5 

Zygomatiei, 64 



NEW WORK ON OPERATIVS SUBOEBT. 



Imp. Sfu, 408. 

A Course of Operativo Surgery. With Pktes drawn 

from Nature !>v M. L<5veill^, and Coloured bv hand under bis 
direction. By Chiust«»phf.r Hfath, F.U.C.S., Suri^eon to 
University C-oliej?** llospiuii, and Hohne Professor of Clinical 
Surjjfery in University College. 

PLATI 

1. OpcrAtions on LachrvTnal Apparatus ; 
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2. Anat*iniy of Fnrcurni and Hand ; 
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